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HE brain of a child at birth is as 
clean and free of impressions as a 
new wax cylinder for a dictating ma- 
chine. And just as a wax cylinder can 
reproduce only the words that have been 
“‘dictated”’ on to it, so the mind of man 
can work and create only with the 
thoughts, ideas and ideals that have 
been “‘written” there from without. 

It is well-known that the impressions 
made on an individual during his child- 
hood and youth are deepest of all, nearly 
impossible to eradicate, and influencing 
if not entirely controlling all that the 
individual does in his adult life. In these 
early years his habits of thought and 
action are formed. As we march for- 
ward into the future with the knowledge 
that new and stranger forces and facts 
and relationships will arise to confront 
the men of tomorrow, we know how im- 
portant those early impressions are. As 
we think how our youngsters must learn 
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to stand on their own feet, rely on the 
sinew and endurance and courage of 
their own thinking, we Know that we 
must build sound foundations in them 
today. 

Every educator worthy of the name 
knows of this need. And he is constantly 
asking himself: how can I better equip 
the boys in my care for the responsibil- 
ities that face them in the years ahead? 
How can I give them a sense of the 
duties they must assume, and an eager- 
ness to face their responsibilities un- 
flinchingly? 

Here are lessons not so well taught by 
words. A sense of values, the power of 
discrimination, an earnest desire for 
final honor and honesty . . . all the qual- 
ities which give character and sinew to 
a boy’s mind are best taught by quiet 
precept and example. Instructors in 
drafting seize upon the opportunity pre- 
sented by drawing instruments to make 
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this lesson vital. For drawing instru- 
ments are steps to a career; they are 
tools of profession ; they are instruments 
by which the honesty of a man’s thought 
can be measured. They are the means 
by which creative ability is often de- 
veloped, by which a mind is practiced 
in judgment and trained in discrimina- 
tion. They foster the qualities which 
make their owner a man. 

This investment in success cannot be 
treated lightly. Here is one point in a 
boy’s life when he should be encouraged 
to buy even better than he can afford. 
The slightly higher cost of the finest 
drawing instruments is trivial when 
compared to the immeasurable influ- 
ence they may have on his career. 
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REQUISITIONS 


The May issue of INDUSTRIAL ARTS AND 


VocaATIONAL EpvucATION again calls attention 


" to the fact that requisition time is here. The 


month of May is admirably suited for deter- 


| mining future needs as far as materials and 


supplies are concerned, and also for planning 


' the making of needed repairs, and for order- 


ing new equipment. 


This phase of the shop instructor’s work is 
of more importance this year than it has been 
for many years in the past. Because of present- 
day conditions due to the Defense Program, it 
may take months before equipment can be 
obtained. It is best to make decisions now and 
get the requisitions started on their way. 


SUMMER SCHOOL 


Summer vacations are in the offing. Many 
of our readers have already made their plans. 
Others are still undecided. Of course, a large 
number of forward-looking instructors of in- 
dustrial arts and vocational education are 
planning to attend summer school. 


In order to assist these teachers, the follow- 
ing teacher-training institutions are listed. 
Their statements as to summer-course offerings 
may be found in the advertising sections of 
the March, April, and May issues of this 
magazine. 


BRADLEY POLYTECHNIC INSTITUTE, Peoria, 
Ill, June 10-July 18; July 19-August 23. 


Kansas STATE TEACHERS COLLEGE, Pitts- 
burg, Kans., June 2—Avgust 1. 


Orecon State Co.tece, Corvallis, Ore., 
Summer Session, June 23-August L: Second 
Session, August 1-August 30. 


PENNSYLVANIA STATE COLLEGE, State 
College, Pa., Inter-Session, June 10-27; Main 
Session, June 30-August 8; Post- Session, 
August. 11-29. 


State COLLEGE OF WASHINGTON, Pullman, 
Wash., June 23-August 15. 


Tue Stout InstrTuTE, Menomonie, Wis., 
June 23-August 1. 


TeacHERS CoLLEGE, COLUMBIA UNIVERSITY, 
New York, N. Y. , July 7-August 15. 


Unversity or MINNESOTA, Minneapolis, 
Minn., June 16-July 25; July 28-August 29. 





CONTENTS 


“Contributions of Industrial Arts to Modern Industry and to National Defense, 


D Wenn Bane = ss tas vss i eh ent ss od 179 
t-The Public School and Industry j in National Defense Training, Heury J. Roesch 181 
Co-ordinating National Defense Training, Earl M. Bowler........... bs cone 183 
_Bridgeport National Defense Training Program, T. E. Keyes...... re sheet 184 


Things to Think About, R. W: Selvidge. . MeN Set gt Be Diy Lind oad Ss 
ae eats Bey ae .. 185 


Knights of the Day, Dean M. Schweickhard ; 
Printed Material and the Defense Program, R. Russell ‘Shes 186 
Graphic Aids in Continuous Occupational Analysis, Clyde A: Bowman 189 
Editorials ... RN A ee eee . 198 
Home Sports — An Industrial Arts Play, Jonses Heath . ews 199 
Testing and Tests 
Test in. Ast-Moetal Work, A. Is. Thiede... ... ... «2... ences swcosess 200 
Key to Printing Test, T. E. Keyes...... Re re cee ike 201 
Industrial-Arts Aeronautics Test, No. 2, M. ‘D. ‘Caffin. fo 2 pees ciel at 201 
Tests for the Print Shop, E. V. Ahonen............ one a we rok 203 
Architectural Drawing Test, R. J. Watson......................... ree aeen 207 
Problems and Projects 

Rapid Determination of Lumber and Sheet-Metal Costs, Robert Cooley 204 
Trigonometry Chart, Norman W. Morgan. . ; 206 
Worn, Feudal-Oak Radio or Fireside Bench, C. Forrest F ae: 216 
10-Ft. Sailing Surfboard, James McGregor......... Sener ee 210 
NE RN ek icc awigeles 904 029 whale ema nn nee ee 214 
Borie Te i ook 5 oss 6 ss gs Si ae Be oa Seas 214 
Visual Instruction in Wood Finishing, Robert H. ‘Wright ae 215 
Indian Hoop Game and Bone and Shell Necklace, W. Ben. Hunt 216 
Wire Racks for the Metal Shop, Einar E. Siro. . . meh 218 
CS I. Vs ee I, ig oer ie en eee sennns cress - : 18A 

Personal News ........... Sip hn ba 

Association News ........ ete 26A 

New Pabiecatams .. <2... ce... a ot See 

Shop Equipment News ...... ae <s OO 

Answers to Questions ....... é' 38A 

EE nes —_— 





Articles Indexed. — The articles contained in the Magazine are regularly indexed in “The Readers’ Guide to 
Periodical Literature,’’ and ‘‘Education Index.” 

Entered January 2 1914, as Second-Class Mail Matter at Milwaukee, Wis., under Act of March 3, 1879. 
Copyright 1941, by The Bruce Publishing Co. Title registered as Trade Mark in U. S. Patent Office, November 25, 
1930. Published monthly except during July and August. 

Subscription Information. -— Subscription price, $2.50 per year, payable in advance. Canadian postage, 50 cents; 
Foreign Countries, 50 cents. Copies not over three months old, 35 cents; more than three months, 50 cents. Notice 
for discontinuance of subscriptions must reach Publication Office in Milwaukee at least fifteen days before date 
of expiration. Changes of address should invariably include old as well as new address. Complaint of nonreceipt 
of subscribers’ copies cannot be honored unless made within fifteen days after date of issue. 

Editorial Contributions. — The Editor invites contributions bearing upon Industrial Arts, Vocational Education, 
and related subjects. Manuscripts, drawings, projects, news, etc., should be sent to the Publication Office in 
Milwaukee. Contributions are paid for at regular space rates. In all cases manuscripts should be accompanied 
by full return postage. 





PUBLISHED MONTHLY, EXCEPT DURING JULY AND ctees BY THE and MONTHLY, EXCEPT DURING JULY AND AUGUST, BY THE 


{ILWAUKEE, WISCON 


Eastern Office: 330 W. 42nd St., thy York, N. Y. — Western ye 66 E. South Water St., Chicago, Ill. 


Pacific Office: 580 Market St., San Francisco, Calif. 


15A 









| 5 on 













INDUSTRIAL ARTS AND VOCATIONAL EDUCATION May, 1941 


STRONG 









































































{ 
es 
\ 
Short Talks on Weod— | % 
scho 
may 
BEECH (Fagus grandifolia) eA 
an 
The Last Word in Circular Saws. That just about describes the The tree itself is generally considered the of * 
nana i ‘ m 
J-25 perfectly. Newest member of Yates-American’s well-known ee renee soe Seed — 
Li his 10 inch tilti b ane 3 flered is close-grained and uniform in texture. It ing 
J-Line, this inch tilting arbor circular saw is now offe e lo thaney, herd end eweng, Wet dureble in them 
to the school field after a long period of testing under the most contact with soil. Difficult to season. It 
severe operating conditions. We make no extravagant claims Readily polished. of in 
for this saw but feel confident that its performance will continue i 5 — We 1 
blish ll 7 for i Because it is strong, and also odorless and tasteless it is trial- 
to establish an excellent reputation for it. widely employed in the manufacture of boxes, crates and contr 
baskets. Also used to some extent for furniture, flooring natiol 
Direct Motor Drive and railroad ties. An excellent fuelwood. The terms red 
Because the motor is mounted directly on the arbor the saw is beech and white beech designate the color of the wood 
at ° A " rather than different species. Mo 
extremely quiet in operation . . . a distinct advantage in large wa 
‘ or 
school shops. The motor is also totally enclosed, fan-cooled, Beech grows throughout eastern United States from fax 
dustproof and controlled by a push button starter. A welded Maine west to Lake Superior and south to Florida and lookin 
steel frame encloses all working parts ... no extra housings Tene Salt aeaeenes oe Bow Sages, How Tork ent hands 
tet 4 d b mT A tis te & Pennsylvania. Will grow in almost any type of soil vet 
ae needed. Saw Gust Can be collecte = % © Base of & Connec- but seems to prefer moist, cool upland soils. Endures : 7 
tion to your exhaust system can be readily made. Two doors extreme shade. a . 
provide easy access to the interior. "7 2 
Grows to a height of 45 to 100 feet, and a diameter of = 
. 11/ to 3 feet. In the open the tree has a broad, compact unders 
enerous Capacity Through 2 ‘ 

‘ : G : — ougnout head with spreading, drooping branches. industi 
This saw is full size in every respect. It will cut stock up to resenta 
214" thick . . . will rip to center of 38” stock without extensions bo bark is emooth, hard, and stecl-grey. a ese - | 
... to the center of 50” stock with extensions. Cut-off capacity ee eS ee er ee i. 4 h 1 
5s ” wh f bl z d : knife, in fact, for that reason the beech is often calle as be 
is 17”... 25” when front table extensions are used. Extensions, the “initial tree’. The leaves are simple, alternate, 3 to do not 
however, are seldom necessary because of the unusually large 4 inches long, smooth, thin, oval and coarsely toothed. valuab] 
table size—32” x 36”. It bears small, brown edible nuts which usually form in effort ¢ 

pairs and are enclosed in a prickly burr. Years 

The J-25 Saw comes fully equipped with a dual-pivot saw guard, marriag 
improved mitre gauge, cast-iron rip fence and front table exten- Ther 
sions. Get complete information about this better saw. To date, twenty-five brief articles similar to the one above and bahine 
Write now! dealing with the more commonly used woods have appeared in these pe L 
ads. As in the pastwe continue to invite your suggestions as to the eC 

YATES-AMERICAN MACHINE COMPANY © BELOIT, WISCONSIN species of wood you would like featured in this series. et 
YSICa. 

abilities 


— 


YATES-AMERICAN = 





41 





NIINDUSTRIAL ARTS an 
VOCATIONAL EDUCATIO 


Contributions of Industrial Arts to 
Industry and to National Defense’ 





, these 
to the 





We are living in days when an unusually 
great challenge rests upon teachers and 
school administrators. The task before us 
may be broadly stated as that of cooperat- 
ing with others in safeguarding, improving, 
and perpetuating the free American ways 
of life. Toward that vital end we need to 
make sure that the public schools are do- 
ing the best job that it is possible for 
them to do in all areas of instruction. 

It is our purpose to throw the spotlight 
of inquiry upon industrial-arts education. 
We want to know whether or not indus- 
trial-arts education is making significant 
contributions to modern industry and 
national defense. 


Developing Understanding 

Modern industry, first of all, needs 
workers who have a sane viewpoint toward 
those who work in overalls. Industry is 
looking for persons who like to use their 
hands as well as their heads; persons who 
get satisfaction out of working with tools, 
machines, and materials of manufacture 
and construction. 

The best way to secure an appreciative 
understanding of industry is to work in 
industry. The next best way is to get rep- 
resentative industrial experiences in school 
shops or laboratories. Under present con- 
ditions, the age for entering employment 
has been raised to the point where many 
do not have the opportunity to develop 
valuable work habits that call for physical 
fort and perspiration, until they are 18 
years of age and are thinking seriously of 
marriage. 

There are distinct social hazards in post- 
poning the development of practical work 
tabits until 16 or 18 years of age. Young 
people who have not had the opportunity 

fore that time to learn to love strenuous 
physical work, and to develop creative 


tbilities centered around the world’s in- 
~ae, 

“Address given at the American Vocationa] Association 
Convention, San Francisco, Calif., Dec. 16, 1940. 

The Pennsylvania State College, State College, Pa. 
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dustrial work, may get the false notion 
that white-collar jobs are socially more 
worthy, and more satisfying than blue- 
collar jobs. 

It is in this general direction that pro- 
gressive teachers of industrial-arts educa- 
tion are making distinct contributions, 
through well-selected, representative indus- 
trial experiences, supplemented by trips 
to industries, by slides, film strips, movies, 
and the study of problems related to 
representative, manipulative industrial 
experiences. 


Developing Attitudes 

This matter of developing wholesome 
attitudes toward all socially useful work, 
and especially that large proportion of our 
people who earn their living by the sweat 
of their brows, is something that must not 
be overlooked. 

Those who at an early age learn the 
deep-rooted satisfactions that come through 
ability to handle tools and materials of 
construction, get experiences that help to 
mold, not only occupational interests and 
vocational choices, but the larger, broader 
outlook upon life. At a time when exten- 
sive inquiries such as Howard M. Bell’s 
Youth Tell Their Story, and the Regents’ 
Inquiry and others show that from 20 to 
70 per cent of high school graduates want 
to get into professional and technical jobs, 
whereas only 7 or 8 per cent of the gain- 
fully employed people in America are em- 
ployed in the professions, it is particularly 
appropriate to give to emerging youth, 
those industrial-exploratory and self-find- 
ing experiences that come under the head 
of industrial-arts education. 

It is well to face the facts of occu- 
pational life and of modern industry. 
Employers prefer young men who have 
wholesome, constructive, problem-solving 
attitudes toward industry. They need 
young men who look with enthusiasm and 
eagerness toward a lifework in industry — 
not young persons who enter industry dis- 
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gruntled because they were taught that 
white-collar jobs are the only ones worth 
having. Through industrial arts, young 
people are being taught to regard highly 
those who work skillfully in industry. 
When it comes to choosing their own 
niche in the world of work, students thus 
instructed welcome jobs in industry be- 
cause they have learned that a young 
man’s chances to rise and advance are as 
good through the overall route as through 
the white-collar route. 


Developing Habits of Work 


In many instances, especially in the case 
of city-reared youth, young people get 
their first chance to develop useful physi- 
cal skills in industrial-arts laboratories. It 
is here that they first learn to work strenu- 
ously, creatively, and cooperatively on 
projects that call for sustained manual 
work. These habits of using common 
materials and tools, and of working con- 
structively in cooperation with others, rep- 
resents not only worth-while pre-employ- 
ment training and habit formation useful 
in modern industry, but experiences that 
are valuable toward preserving and per- 
petuating democracy in a war-torn and 
distracted world. 

Furthermore, this work provides some 
of the most unifying, educative, and in- 
tegrative of life’s experiences. Work habits 
formed in the plastic days of youth are 
not easily cast aside. As a nation we stand 
upon the threshold of an era when we 
must strive cooperatively to replace un- 
employment with universal employment 
—an era when useful work habits of the 
democratic sort must be established as a 
means of protecting the freedoms we love 
and the homes we cherish. Through de- 
veloping work habits in youth, industrial- 
arts teachers are rendering yeoman service 
to the cause of national defense. The ram- 
parts we defend are not so far from the 
schoolroom and the school laboratory as 
some folks think. 
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Representative Work Experiences 

Even though the objectives of industrial 
arts are different from those of vocational 
industrial education, there is a common- 
ality in their contribution to industry. 
This could be represented graphically by 
the overlapping portion of two circular 
areas each of which cuts into the other. 
The representative work experiences ac- 
quired in industrial arts on the junior 
high school level form a good foundation 
for similar ones given later on a more 
intensive basis in trade or industrial 
classes, or in the world of industry and 
manufacture. 

It is generally recognized that the qual- 
ity of craftsmanship, seen in the better 
industrial-arts projects, compares favor- 
ably with much of that found in projects 
completed in vocational classes. The fact 
that industrial arts serves broadly moti- 
vational, recreational, and guidance pur- 
poses, does not prevent such instruction 
from embracing work experiences that are 
useful to industry and to national security. 


Helpful to Specialized Workers 

Specialization and mass production are 
typical of modern industry. In many 
manufacturing establishments, 25 to 85 
per cent of the workers earn their living 
at highly specialized, repetitive jobs. What 
kinds of instruction can the schools give 
that will make persons more employable 
and more valuable in this extensive, highly 
specialized, more or less routine class of 
work? It is true that a prospective worker 
can be taught to do a specialized job most 
quickly by having intensive, specialized 
training in the operations involved. This 
must often be done in industry since the 
schools cannot duplicate the equipment 
found in industry, and since the schools 
do not have the funds to prepare large 
numbers of persons for semiskilled jobs 
through special classes. 

From a practical point of view, well- 
organized and efficiently taught industrial- 
arts education, given on the junior and 
senior high school levels, is as valuable 
for workers and prospective workers in 
highly specialized industrial jobs, as any- 
thing the schools can provide. There are 
two reasons for taking this view. First, 
such workers do not know in advance in 
which of many kinds of highly specialized 
jobs they will find employment. Conse- 
quently, diversified and representative ex- 
periences such as are, or may be, taught 
in industrial-arts laboratories are more 
likely to function effectively than would 
extensive training in one occupation. Sec- 
ond, the turnover in these specialized em- 
ployments is high. We are faced not only 
with the problem of initial training, but 
with that of retraining for successive em- 
ployment, the job requirements for which 
differ from those of the preceding job. 
Again, diversified, representative instruc- 
tion with commonly used materials, tools, 
and machines, such as may be given to un- 
employed semiskilled workers in afternoon, 
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evening, or night classes in industrial-arts 
shops, offer a practical method of ap- 
proach. It is not that such instruction 
could not be given to unemployed spe- 
cialized workers in vocational schools or 
classes, if the latter were available. 


Background for Skilled Workers 

By the time students have completed 
their work in industrial arts, they will 
have built up a background of insights, 
understandings, and skills that form a 
relatively broad background for more 
specialized trade training. This broad 
background helps skilled workers in indus- 
try to understand and appreciate the na- 
ture of the work, and the contributions 
made by other workers. This better un- 
derstanding is conducive to cooperation 
and effective group action. In this way 
industrial-arts education serves a useful 
purpose to modern industry and toward 
the broad goal of improving our social 
order by intelligent, cooperative effort in 
which all citizens should participate. 

Under former conditions, many special- 
ized workers received trade extension in- 
struction in the public schools. Under 
present circumstances, that program has 
been expanded considerably. But in the 
light of conditions we are facing today, 
and likely to face tomorrow, it appears to 
be highly desirable to use to the full both 
industrial-arts and _ vocational-industrial 
education facilities. 

Something of the range of this back- 
ground may be inferred from the scope 
of such representative industrial-arts ex- 
periences as these: disassembling and as- 
sembling automobile parts; studying ‘the 
mechanics of automobiles; shop sketch- 
ing; blueprint reading; scale drawing; 
electric wiring; studying the electric Un- 
derwriters’ rules and regulations, and 
electric communications. 

Other units include electric theory, mo- 
tors and generators, machine-shop prac- 
tice, sheet-metal work, art metalwork, 
forging, welding, metal molding, pipe fit- 
ting, and plumbing. In the area of the 
graphic arts there are units of work in 
composition, presswork, bookbinding, and 
art applied to printing. In the area of 
woodwork, students learn something about 
carpentry, cabinetmaking, and pattern- 
making. 

Among the materials used are wood, 
leather, textiles, plastics, clays, fibers, 
iron, steel, brass, zinc, stainless steel, glass, 
copper, rubber, aluminum, pewter, silver, 
and semiprecious stones. While this is but 
a partial list, it will illustrate definitely 
how industrial-arts education provides a 
worth-while background for workers in 
industry. 


Teaching Safety 
According to the National Safety Coun- 
cil, safety means more than accident pre- 
vention. It means the conservation of all 
that goes to make life worth while — 
health, opportunity, and the material re- 
sources upon which life itself depends. 
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Safety is a matter of heart as well as of 
head. There must, first of all, be a respect 
for, and an appreciation of, the rights of 
others. Underlying methods of teaching 
safety there should be the basic concepts 
of safety. Attitudes and ideals have a part 
in reducing accidents. But why mention 
these matters in connection with our 
topic? Because it has been proved that 
teachers of industrial arts can do much 
to reduce accidents in school shops and 
in industry through well-planned safety 
instruction. Good shop teachers make the 
teaching of safety concepts and safety 
practices in a thorough, painstaking, effec- 
tive manner, an important part of their 
work. 

In industrial-arts shops pupils learn 
how to store and handle volatile lacquers 
and other finishing materials, how to 
operate tools and machines with safety, 
when to use goggles, how to prevent spon- 
taneous combustion, how to lift heavy 
burdens in a manner that will reduce the 
hazard of rupture, and how to protect 
health through proper sanitation. These 
and many other things are taught daily 
in industrial-arts classes. The things thus 
taught represent, in the aggregate, a con- 
siderable body of learning that helps 
modern industries to keep their accidents 
down to the minimum. 


Mental and Physical Health 

Modern industry must find more ways 
and means of enabling its workers to con- 
serve mental and physical health. Men 
and women who work at highly specialized 
operations find it hard to develop and 
keep the same outlook and enthusiasm for 
their jobs as do craftsmen, artists, and 
other creative workers. It is quite impos- 
sible for industry to provide creative work 
for large numbers of workers. Under such 
commonly existing conditions, the solution 
lies in getting, during nonworking hours, 
opportunities for creative expression that 
will offset and compensate for the deaden- 
ing routine of daily work that must be 
done. 

It is precisely here where industrial arts 
can render outstanding service. By organ- 
izing late afternoon and evening classes for 
employed adults, the schools, through their 
industrial-arts laboratories, may make 4 
notable contribution toward furthering 
mental and physical health. The strain 
and stress of employment is perhaps un- 
avoidable. But we can overcome some of 
its enervating effects by making provision 
for adults in energizing, health-giving, 
creative, industrial-arts activities under 
school auspices. This will cost something, 
but nothing to be compared with doctors’ 
bills, shortened occupational life, and 
maintaining hospitals for the mentally ill. 
It is claimed that every third bed in our 
hospitals is occupied by persons who are 
suffering from mental illness. It costs no 
more to employ an industrial-arts teacher 
an evening per week, who will take care 
of a group of 20 adults, than it does to 
maintain a single patient in a hospital for 
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24 hours. Recreational, health-giving, men- 
tally stimulating industrial-arts instruction 
centered around interesting, creative proj- 
ects, is what many adults need greatly. 
When employers and the general public 
realize this to be true, they will see to it 
that industrial-arts shops in schools are 
operated for adults as well as for young 


people. 


The Home Workshop 
Teachers of industrial arts may be of 
considerable help to persons employed in 
modern industry, by assisting them in es- 
tablishing little home workshops for leisure, 
hobby, and recreational activities. Teachers 
may assist men and women in selecting 
equipment that will best serve their pur- 
poses, materials that are appropriate, and 
haps suggest sources of information 
that will be helpful. 
Such home shops must often be very 
simple. Sometimes a little workbench is 
in the basement, or in an attic. The 
September, 1936, issue of INDUSTRIAL 
Arts AND VOCATIONAL EDUCATION cCar- 
ried a good article by Ross C. Cramlet 
and William F. Hunter on “The Home 
Work Shop Organization.” 


Developing Resourcefulness 
with Tools 
In this machine age, power age, and 
air age in which we live, there are many 
occasions when resourcefulness with tools 
and materials of construction are exceed- 
ingly helpful. The ability to use tools 
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cleverly, artistically, and withal effec- 
tively, is learned through extended experi- 
ences. The initial experiences in working 
resourcefully with tools, materials, and 
industrial processes, as learned in indus- 
trial-arts classes, may and often does come 
to fruition some years later when the stu- 
dent works in industrial occupations. In 
this sense, industrial-arts education in the 
secondary schools of America becomes a 
significant part of the well-known Amer- 
ican resourcefulness, and initiative for 
which our major industries are famous. 

In summary, we have thrown the search- 
light of inquiry upon industrial-arts edu- 
cation to see what it has to offer to modern 
industrial needs, and to those of national 
defense. We have attempted to show 
that progressive industrial-arts instruction 
makes 10 important contributions in the 
directions mentioned. These are: 

1. Through industrial-arts education, an 
appreciative understanding is secured of 
the vast, extensive, and complex world of 
work. 

2. Industrial-arts education serves ex- 
cellently as a means of instilling and de- 
veloping highly important attitudes about 
life, and more specifically about the dem- 
ocratic, ways of life. 

3. Through industrial-arts education 
many young people secure their first op- 
portunities to develop work habits that 
will deepen and strengthen with the years. 

4. Industrial-arts experiences are valu- 
able because they are representative of 
actual life. 


5. Industrial-arts education is probably 
the most desirable form of school instruc- 
tion whereby highly specialized workers 
may be helped to secure and hold many 
forms of semiskilled jobs. 

6. Backgrounds and foundations are im- 
portant. Industrial-arts education provides 
a rich, varied, and functional background 
of later work in industry. 

7. Safety concepts, and safety practices, 
are learned effectively in school shops. 

8. Creative industrial-arts experiences 
are directly helpful in furthering mental 
and physical health, both of which are 
vital to modern industry and to national 
defense. 

9. Teachers of industrial arts have the 
opportunity to help employed industrial 
workers and other adults by assisting them 
to plan and equip small, inexpensive home 
workshops where creative hobby or leisure- 
time activities of the crafts variety may 
be undertaken. 

10. Resourcefulness and skillfulness with 
tools and industrial materials, both of 
which are much needed in this fast-moving 
machine age, frequently have their origin 
in industrial-arts classes, and reach their 
greatest development in adult life in 
industry. 

In closing and by way of general sum- 
mary, it may be said that industrial-arts 
education, properly taught, provides a 
valuable background and initial training 
that contributes effectively to present-day 
needs of modern industry, and to national 
security. 


The Public School and Industry in 
National Defense Training 


HENRY J. ROESCH* 


For the second time in the lives of most 
of us assembled here, the world is again 
at war. Many nations are putting forth 
every effort, and expending all their re- 
sources to destroy each other. Mortal fear, 
Starvation, and untold hardships including 
disease, injury, and death, are the harvest 
being reaped by the nationals of European 
countries. 

Battles are being fought in Asia, Africa, 
and Europe. Other nations in other con- 
tinents are putting their all into building 
materials of destruction. 

For the past two years, we in America, 
have learned through the means of radio, 
newspapers, magazines, and motion pic- 
tures, how terrific destruction and death 
have been visited upon the weak. We have 
been told that only the strong shall sur- 
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vive. There is no doubt that this lesson 
has prompted our national leaders to de- 
cide that if we are to keep war away from 
our shores, we must be in position to use 
the old American custom of “calling the 
other fellow’s bluff.” 

When an individual or a nation “calls 
the other fellow’s bluff,” it must be able 
to back its stand by a show of power and 
strength that will be all convincing. Power 
and strength, back of our army, navy, and 
air force, are our assurance of maintaining 
our place in the savage world of today. 

In the opinion of some military experts, 
modern battles are decided in the machine 
shops, foundries, and engineering labora- 
tories of the nation. This is a mechanical 
war. These military experts further con- 
tend that a nation which is supreme in the 
air, can control the land and seas. Our 
national leaders have decided that we, as a 
nation, must become supreme in aerial at- 
tack and defense. This is a tremendous 


task, and it must have the support of 
every phase of our economic life. 


The Task Confronting Education 

and Industry 

Let us now look at this gigantic task 
and see how you in the educational field 
and we in the industrial field can help to 
do this job. 

The aircraft industry in America has 
had suddenly thrust upon it the job of 
equipping this nation for aerial warfare. 
Overnight this industry has been called 
upon to expand to the point where it will 
rival, in point of numbers employed on 
production lines, the gigantic automubile 
industry which has developed over the 
past quarter of a century. 

Aviation engineers and designers have 
developed plans for the finest planes which 
have been built up today. In order to carry 
out these plans, huge factories have been 
and are being built, machinery has been 
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designed and is now being built and put 
into place in production lines, raw mate- 
rials are being gathered and sent to pro- 
duction points for manufacture into fin- 
ished products. 

Man power is being recruited to build 
planes, tanks, ships, ammunition, rifles, 
guns, cannons; and to provide food, cloth- 
ing, and shelter for the four million men 
who will be trained for military combat 
in this country within the next four years. 

Our joint task is the training of this 
man power for industry and later for the 
armed forces. We have learned that the 
bottleneck in England’s defense has been 
its lack of skilled technicians and mechan- 
ics. That will be and is now our bottle- 
neck. We jointly must make that bottle- 
neck change into a funnel which will feed 
into industry men trained in specific jobs 
before and during employment in a de- 
fense industry. 

In order to solve any problem we must 
know what it consists of. Looking at the 
industrial picture we find: 

1. A shortage of men trained in design- 
ing and detailing of designs. 

2. A shortage of men trained to inter- 
pret these designs into tools, dies, jigs, 
and fixtures to facilitate production of in- 
struments of war. 

3. A shortage of men trained in assem- 
bling fabricated parts into subassemblies. 

4. A shortage of men trained in ma- 
chine operating and final assemblies. 

5. A shortage of men trained to inspect 
these completed parts so as to be sure they 
meet specifications. 

6. A shortage of men who will lead and 
supervise the man power before mentioned. 

In order that you may appreciate the 
size of this problem we, in Detroit, see 
the need of training in excess of at least 
100,000 men in the next 18 months. 


How Can the Schools Help Industry? 

1. The schools must train men in the 
technique of teaching. Skilled men must 
be taught how to impart knowledge to the 
semiskilled and unskilled. Men must know 
not only how but why they do a job. 

2. The school’s educational staff and 
facilities must be dovetailed into the par- 
ticular training need of a specific indus- 
trial job whose magnitude justifies it. To 
illustrate: the Detroit Board of Educa- 
tion is now training hundreds of men in 
aircraft riveting for Detroit industries. 
These men have been and are daily being 
placed in Detroit plants and are actually 
building wings for bombers, fighters, and 
pursuit ships. 

3. Toolmakers with intensive training 
in a short time can do detail tool drafting. 
One good tool designer in your town can 
train many toolmakers if he. is properly 
taught to teach. 

4. Inspectors can be trained by teaching 
them blueprint reading and government 
specifications. One good man in your local 
industries can train many men in a short 
period of time. 

5. The boys who have in recent years 
graduated from your local schools can be 








INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


taught the use of hand tools so that they 
can enter industry in the lesser skilled 
jobs. They can be taught the application 
of fractions and decimals to shopwork. 
They can be taught simple blueprint 
reading. ’ 

6. Groups of foremen from the smaller 
plants can be trained to teach as well in 
the fundamentals of supervision. Industry 
can furnish these instructors. 

7. An inventory should be made of suit- 
able rooms for use in teaching shop 
mathematics, blueprint reading, inspection 
technique. 

8. An inventory should be made of 
rooms suitable for teaching bench- and 
vise work. 

9. An inventory should be made of 
school shop equipment for pre-employment 
training in machine-tool operations. Teach- 
ers for this should be recruited from in- 
dustry, because they know modern indus- 
trial methods. 

10. An inventory should be made of 
rooms suitable for teaching sheet-metal 
fabrication and layout. 

This sort of survey will be an invaluable 
aid when industry comes to you for assist- 
ance. You may ask, will industry come 
to us? It surely will. We at Briggs have 
gone to the Detroit Board of Education 
with these training problems and are 
gratified with the results. 


Related Instruction 

Here is how to approach a training 
problem which industry has presented to 
the school. 

1. Is blueprint reading necessary and 
how far should it go? 

2. Is layout necessary and how far 
should it go? 

3. What shop mathematics is needed 
for the layout? 

4. What measuring instruments are 
needed and how can their use be best 
taught? 

5. Is elementary chemistry and physics 
needed and how much? 

6. How much must the student know 
about the use and care of equipment? 

7. About the use and care of materials? 

8. How can he be best instructed about 
the hazards of the job? What should he 
know about the use of safety equipment 
such as goggles, asbestos gloves, safety 
shoes, and the like? 

9. What must he know about the gov- 
ernment standards on the job? 


Practical Instruction 

1. Layout when necessary. Use of scale 
dividers and prick punches. 

2. Use of electric hand drills and screw 
drivers. , 

3. Use of precision measuring tools, size 
gauges, calipers, and micrometers. 

4. Tap and tap drills and their uses. 
Files, scrapers, and their use. 

5. Operation of simple power-driven 
tools on specific job training. 

6. Constant check with industrial co- 
ordinators to evaluate the training being 
given. 
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The Part of Industry 
_ Industry can do its part in this coopera- 
tive plan as follows: 

1. It must exhaust the available supply 
of skilled labor in the community. This 
can be done through the means of em- 
ployer associations and the Michigan 
State Employment Office. 

2. Industry should analyze its man 
power for the purpose of stepping up into 
higher skilled occupations those who are 
best qualified to do so. It should then 
inform the school what the specific needs 
of the persons stepped up really are, so 
that the school may cooperate in develop- 
ing the necessary skill and knowledge. 

3. On new jobs where a large number 
of people must be trained, industry can 
help analyze the job in such a manner as 
to facilitate a training program. In these 
cases it must appoint a co-ordinator who 
will work - between industry and _ school 
shops to determine the value and progress 
of the training program. 

4. It should select those of its em- 
ployees who are qualified to train, and 
together with the school staff, train these 
people so that they can teach others. 

5. Industry can and will furnish vari- 
ous types of hand tools and measuring 
tools which are needed in the training. 

6. Industry should advise the schools 
when changes in the training program are 
necessary as the production progresses to 
the point where training can be simplified. 
This will help to train larger numbers in 
a shorter space of time. 

The National Defense Commission has 
established training panels in various lo- 
calities whose duty it is to assist industry 
and education in training men for national 
defense. The personnel of these panels 
usually consists of men who are well qual- 
ified to advise both industry and education 
as to the best and shortest method of 
training in any particular line. The estab- 
lishment of such panels in the state of 
Michigan is now in process of formation. 
Similar panels are being formed all over 
the United States to tackle this tremen- 
dous job. Represented upon these panels 
are the educational people, men from di- 
versified industries, and representatives of 
labor. With this type of well-balanced 
advisory organization, a great deal of good 
ought to accrue from the pooled experi- 
ences of these persons. 

Due to the terrific expansion of indus- 
try in the defense program and a conse- 
quent labor shortage, it is necessary to 
induct into industrial employment many 
high school students who have never been 
employed before. These young men 
through economic forces, have developed 
in many instances an attitude which lacks 
the recognition of. their personal respon- 
sibility. It is the experience of industry, 
that they lack the proper attitude toward 
the responsibilities of their job. It is neces- 
sary, then, that their attitudes be changed. 
They must be sold on the idea that they, 
as individuals, are as important in our 
national defense as the man who pilots 4 
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plane, drives a tank, or shoulders a rifle. 

They must. be made aware of the fact 
that should a faulty piece of work be 
covered up, it may tie up a plane factory, 
a tank factory, a platoon, or a regiment. 
In order to shoulder this responsibility 


they must: 
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1. Understand the importance of the 
work they do and the part they produce. 

2. Put their entire attention on doing 
the job right. 

3. Check their work to avoid errors 
and delays. 

4. Report 


their mistakes promptly. 





They must be taught not to cover up their 
mistakes. 

Only when we have thoroughly im- 
pressed these young workers with the 
importance of their jobs in the present 
scheme of things, then and then only have 
we completed our job. 





Co-Ordinating National 
Defense Training 





Where schools cooperating in the Na- 
tional Defense Training Program have 
established specific objectives, co-ordina- 
tors can materially aid in the attainment 
of the goals set. Quality as well as quan- 
tity is a factor to be considered when 
training workers in skills requiring accu- 
racy well beyond that used in pick and 
shovel, hammer and saw, and allied un- 
dertakings. Employee requirements vary 
from plant to plant, and individuals differ 
from man to man. This combination of 
conditions may become so complex in a 
city of fair size that it would be impos- 
sible for a school administrator to cope 
with all the problems without some spe- 
cial information, guidance, and counsel 
that a field representative can give. 

Local school administrators should rec- 
ognize the qualities that make for success 
in a co-ordinator. Wherever possible they 
should make the necessary additions to 
their staffs permitting someone to perform 
the all-important functions necessary to 
gear their plants to the defense needs of 
the area. By way of warning it may be 
said that if schools fail to do this, federal 
agencies may perform the task for them. 
Here we should not forget the old saying: 
“He who pays the fiddler may call the 
tune.” Increases in the staff of the United 
States Office of Education have put field 
representatives in the offices of many 
schools that formerly were rarely if ever 
visited. 

Gearing the school program to the needs 
of a community engaged in preparing de- 
fense items requires the attertion of a 
full-time worker who recognizes the prob- 
lems of industry and the differences in the 
make-up of men. 

While certain groups and agencies may 
raise their voices against the training of 
adults, certain characteristics within the 
make-up of the individual seeking the 
training is the most difficult obstacle to be 
Overcome. What these trainees will ulti- 
mately be capable of doing — how useful 
they will be to the government for defense 
purposes will depend upon how much of 
ir past can be used as a basis upon 


iene Director, Rhinelander Paper Co., Rhine- 
T, Wis, 





EARL M. BOWLER* 


which to build their future. This situation 
creates a veritable log jam in a sizable 
training program —a jam in which only 
a skilled interviewer can reach the key log 
for removal. Co-ordinators can move the 
training forward during the emergency by 
working out case histories, analyzing the 
facts, planning courses of study, inducting 
trainees into the program, and following 
up the progress being made. 


Information That Must Be 
Considered 


Who besides the co-ordinator is capable 
of carrying on the necessary investigation 
that will bring to light information usable 
in laying out a training program that will 
bring optimum results in the shortest possi- 
ble time with the least amount of involved 
equipment? Who besides the co-ordinator 
is capable of interpreting the adults’s past 
in terms of the available equipment in the 
school, the emergency training program 
objectives (if any have been set up), and 
the needs or demands of defense industries 
into which the worker may be fitted? Who 
besides the co-ordinator knows that be- 
cause of a certain bend or warp in a pros- 
pective trainee’s past he will have to travel 
far from his home environment to over- 
come the stigma that has become attached 
to the individual? Who besides the co- 
ordinator knows what these man-made 
stigmas are that preclude employment of 
an otherwise good craftsman in any given 
locality? 

For example take the debt-ridden pros- 
pective employee. Employers will not 
knowingly hire a man who is heavily in 
debt. A man who is in “too deep” has 
three strikes against him. The strikes fol- 
low this pattern: 

1. He is accident prone. 

2. He may be more susceptible to in- 
dustrial disease. 

3. He is likely to be involved in legal 
tangles. 

The safety movement has long known 
that a worried worker is more of a hazard 
in a plant than a man with a clear mind. 
Worry leads to daydreaming, woolgather- 
ing, and distraction. In carefully guarded 
plants inattention is the great single cause 












of accidents. Hence we can account for 
the accident proneness of the worrying 
man heavily in debt. 

Continuous worry may break a man 
physically or mentally. Where there is a 
weakening of any kind, worry will hasten 
the breaking-down process. Millions of 
dollars are spent annually on industrial 
disease cases. What share worry over debt 
causes is not clear, but debt-ridden em- 
ployees tend to crack earlier mentally (if 
not physically) than those free of this 
worry. 

Employers dislike the legal involvements 
that employee indebtedness brings on. 
The collector to see the personnel man, 
the serving of legal papers in the plant, 
the deductions from pay authorization, 
and a host of other items are as nettling 
as they are unnecessary. The man in “too 
deep” will find the going hard unless he 
can find ways and means to get something 
like a fresh start. This is but one of the 
problems a co-ordinator must have the 
answer to when the facts are uncovered 
in an interview with an adult trainee on 
the defense program. 


Worry and Its Consequences on 

the Job 

If one has an eye to the future while 
cataloging a man’s past, what is the co- 
ordinator’s answer to be when he finds: 

A former strike breaker training for em- 
ployment in a field highly unionized 
locally? 

A union secretary taking a “refresher” 
course for entrance into a plant long 
known to be an open shop? 

A worker who has never been able to 
hold a job taking a “brush-up” course, 
when everyone knows that the man has 
exhausted his possibilities for employment 
locally? 

A man discharged for stealing from his 
employer seeking entrance to a training 
program for defense workers? 

The town’s drunken “best mechanic” 
seeking training and re-entry into the in- 
dustries which had turned him out? 

The young man whose family provided 
him with everything including a complete 
musical education with which he has not 
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earned his keep, looking for help in getting 
training that will give him earning power 
quickly, because he is in need? 

A good mechanic starting a “refresher” 
course when you as co-ordinator know 
that the man is an alien of questionable 
background with a record of several arrests 
for infractions of state or federal laws? 

Adult workers have a past. Their future 
depends upon how the co-ordinator guides 
them before, during, and after training. 
Co-ordinators who have been dealing with 
these personal problems of workers on the 
Defense Training Program have learned 
that workers have a present and a future 
as well as a past. Each of these categories 
present certain specific problems which are 
challenging to say the least. 
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Listed among “present” problems in 
which employers are likely to manifest an 
interest, and which co-ordinators are con- 
scious of, in defense trainees are these: 

Does he support an extremely large 
family? Is his wife a “nagger”? Does his 
wife have “outside interests”? Does the 
family live beyond its income? Is he 
“babied” by wife or parents? Does he 
have “outside interests”? Is he emotion- 
ally stable enough for work? Is he men- 
tally fit for work? Is he physically fit to 
do the work required of him? 


What the Employer Should Know 

Employers should be made aware of 
men who are show-offs, horseplay artists, 
troublemakers, law violators, tattlers, and 
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cheats. If a man has a present as well as 
a past his prospective employer should be 
made aware of the uncolored facts in the 
case. 

Every co-ordinated Defense Training 
Program will have a future. The future 
will hinge upon how well employees 
“measure up” to the predictions made by 
the co-ordinator in placing a worker in 
employment. When the worker “measures 
up” on the job in punctuality, depend- 
ability, skill, stability, steadfastness of 
purpose, and a host of other qualities 
looked for in employees, employers will 
rate the Defense Training Program “tops.” 
How well the training program succeeds 
will depend on how well it has been 
co-ordinated. 


Bridgeport National Defense 
Training Program 





In addition to the aircraft courses in 
sheet metal and riveting mentioned in the 
January issue of INDUSTRIAL ARTS AND 
VocaTIONAL Epucation, the Bridgeport, 
Conn., National Defense Training Pro- 
gram has broadened into far-reaching 
areas since May 13, 1940, when it started 
with the three shop instructors loaned to 
the state by the Vought-Sikorsky Divi- 
sion of the United Aircraft Corp. 

Supplementary courses are now given 
for those working in the trade in addition 
to the pre-employment courses for the 
new students. Over 500 students have been 
absorbed from the training courses in the 
Bridgeport industries up to the present 
time. Total enrollment in the defense 
training courses to date is 1491. Centers 
for the Bridgeport area are located in 
Brideport, Conn., at the State Trade 
School, and the McKinley School, and in 
Ansonia, Conn., at the Ansonia High 
School. 

Pre-employment courses include aircraft 
sheet metal, general machine, hand-screw 
machine, and foundry practice. Supple- 
mentary courses are set up to help those 
now employed and include aircraft sheet 
metal, aircraft shop mathematics and blue- 
print reading, aircraft layout and design, 
general machine, automatic screw ma- 
chine, metallurgy, foundry mathematics, 
blueprint reading, automobile mechanics 
for American Red Cross medical corps, 
and defense nursing. 

Eighteen instructors now are on the 
teaching staff for the 10-week aircraft 
sheet-metal course which started May 13, 
1940. This course runs from Monday 
through Friday, 8 a.m. to 5 p.m. In the 
supplementary course in sheet metal, 
which runs Monday, Wednesday and 
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Friday, from 6:30 to 9:30 p.m., there are 
10 instructors. 

The aircraft shop mathematics and 
blueprint reading courses started October 
21, 1940, and now have six instructors. 
These supplementary courses meet every 
weekday night from 7:30 to 9:30 p.m. 

A supplementary course in aircraft lay- 
out and design was started October 15, 
1940, and meets Tuesday and Thursday 
evenings from 7:30 to 9:30 p.m., with 
four instructors. 

All the above courses are in session at 
the McKinley School branch of the 
Bridgeport State Trade School. At the 
Ansonia High School, the Bridgeport Na- 
tional Defense Training Program offers 
a metallurgy course, meeting on Tuesday 
evenings from 7 to 9 p.m., with one in- 
structor in charge. 

Courses at the McKinley school in- 
clude: general machine, a pre-employment 
course of 200 hours started February 5, 
1940, meeting Monday to Friday inclu- 
sive, 12:15 to 7:30 a.m., with five instruc- 
tors; general machine, a supplementary 
course started November 2, 1940, meeting 
Saturdays, 8 a.m. to 5:30 p.m., with five 
instructors; hand-screw machine, a pre- 
employment course of eight weeks started 
October 7, 1940, meeting Monday through 
Friday, 8 a.m. to 5 p.m., with two instruc- 
tors; a similar course started January 6, 
1941, with one instructor, meeting Mon- 
day through Friday, from 5 p.m. to 12 
midnight; automatic screw machine, a 
supplementary course started November 2, 
1940, meeting Saturdays from 8 a.m. to 
5:30 p.m., with one instructor; foundry 
practice, a pre-employment course of 350 
hours started November 12, 1940, meeting 
Monday through Friday, 5 p.m. to 12 
midnight, with two instructors; automobile 








mechanics for American Red Cross am- 
bulance drivers (women), a supplementary 
course of 6 weeks started January 8, 1941, 
meeting Monday, Wednesday, and Friday, 
from 7 to 10 p.m., with one instructor. 

Factory inspection and defense nursing 
courses are now in the process of organiza- 
tion. Within the next few weeks an assem- 
bly course for machine tools and tool parts 
will be started with two instructors, meet- 
ing every weekday, from 8 a.m. to 5 p.m. 
This will be a 350-hour course. 





THINGS TO THINK ABOUT 
R. W. Selvidge, 


University of Missouri, 
Columbia, Mo. 


Precepts are but the techniques of de- 
sirable social and moral conduct. It is 
through the practice of these precepts that 
desirable character traits and social habits 
are acquired. 

Activity is just as essential in establish- 
ing character traits as it is in establishing 
physical skills. 

Character traits and attitudes are estab- 
lished through practice not through pre- 
cepts or preachments. Precepts are expres- 
sions of ideals. Character traits are the 
habits developed as a result of the prac- 
tice of these ideals. They are acquir 
rather than learned. ; 

Any school subject providing activity 
such as shop or laboratory classes has 
greater potential value in establishing 
character traits than do those classes which 
provide only intellectual activity. 

Often it is necessary to accompany 4? 
idea with a physical experience in order 
to get the full and true meaning of the 
words in which it is couched. 
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Knights of the Day 
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Knights of Old 

In days long gone, great glamour was 
attached to being a knight. His position 
was one greatly to be coveted but difficult 
to attain because of the strength, skill, 
and bravery required, the rigorous disci- 
pline demanded, and the well-nigh impos- 
sible feats to be accomplished. He was 
looked upon as one whose life and works 
were eminently worth while. 

When a youth set out to become a 
knight he took a stand for the establish- 
ment of standards and principles, and the 
subsequent defense of them. He took a 
solemn pledge to protect the innocence of 
childhood, the purity of womanhood, and 
the infirmity of the aged. These deep- 
seated values of life were looked upon as 
sacred, and any violation of the pledge 
with respect to them, was an act of treason 
against all humanity. 

The shining armor, the plumed helmet, 
the glistening spear, and the prancing 
steed were treasured by the knight and 
admired by the crowd, not as things in 
themselves, but because they were the 
material symbols of his accomplishments. 
No greater disgrace could come to one 
than to seek the possession of these sym- 
bols without earning and deserving them. 
Thus, the knight came to be revered be- 
cause of the things for which he stood and 
the deeds which he performed in the day 
in which he lived. 


The Spirit of the Knight 

A serious mistake is made in assuming 
that the spirit or attitude which prompted 
the knight of the olden days necessarily 
died when his trappings fell into disuse. 
It has existed and can exist in any age, 
but the form of valor which may indicate 
its existence varies from one generation to 
another. No longer is it attended with be- 
ing knighted by a king, going forth on 
horseback, and fighting battles with a 
lance. 

A wise principal of an elementary school 
has discovered an effective means of stim- 
ulating such a spirit in her boys and girls. 
She does not attempt to play the part of a 
Spy or a detective in seeking out offenders 
or violators of school rules. In fact, she 
has few rules except those agreed upon 
among the pupils themselves, by common 
consent, as the ones essential to the gen- 
eral welfare. 

Whenever anything contrary to the ac- 
cepted regulations occurs in the school or 
the community, she simply sends out a 
request through the school for all who 
were in any way implicated in the affair 
to come together. No one is asked to tell 
on anyone else, but to tell his own story 
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plainly and truthfully. He does so with 
the full knowledge that truthfulness and 
manliness are the surest ways toward a 
speedy and satisfactory solution for all!. 

Similarly, the athlete enters upon his 
period of training with the full knowledge 
of the self-discipline required in following 
the schedule of practice and exercising 
self-denial. The one who fails to thus dis- 
cipline himself is the one who falls short 
of the goals he could otherwise attain. A 
group of boys wishing to form a club for 
rifle practice at first saw no relationship 
between that and any form of organized 
athletics. They looked upon it as a sport 
which one engaged in merely for a good 
time, but an experienced rifleman who 
spoke to them at their first meeting told 
them plainly they must develop steady 
nerves by keeping regular hours, eating 
plain wholesome food, and refraining from 
the use of tobacco. 

The high school-girl who decides she 
wants to become a nurse does so because 
she sees in that profession an opportunity 
to perform a service she considers worth 
while. Immediately she finds herself sub- 
jected to the requirements which must be 
fulfilled if she is to be ready for the 
nurse’s training course in college. She must 
take several science courses and other sub- 
jects she might not choose if she had only 
the pleasure of the moment to consider. 
She moves ahead to her college course 
fully aware that it will demand much of 
her in the way of mental, moral, and phys- 
ical endurance, but she does not waver in 
her determination because she has the 
spirit of the knight. 


Present-Day Knights 

Some might have us believe that in an 
industrial age such as ours there were no 
longer a need or a place for a spirit such 
as the one to which we have referred. This 
is an industrial age, but we must not for- 
get that the products of industry can 
either help to strengthen our nation or 
they can serve to undermine it. The trend 
and the outcome will depend upon how 
they are developed and how they are put 
to use by man himself. 

Whether they do the one or the other 
will be determined largely by the attitudes 
toward them which are inculcated in the 
youth which pass through our schools. 
Youth in great numbers must come to 
understand that the facilities of industry 
must be utilized for the production of 
things people need and can use. They 
must understand, too, that the service 
which these products perform in fulfilling 
human needs must be commensurate with 
their cost. 

The schools of the land have made ex- 
cellent progress thus far in their prepara- 
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tion to meet this demand. They have 
acquired the necessary physical equipment 
as rapidly and completely as financial re- 
sources have permitted; their teachers 
have pressed forward in the enlargement 
of their professional training; but our en- 
tire national stability will be shaken if the 
schools are weakened by any of the forces 
which threaten them. Two of the most 
serious forces which could act upon the 
schools are decreased public support, 
either financially or morally, and deterio- 
ration or disintegration from within. The 
second of these is sure to follow any last- 
ing existence of the first. 

Our strongest hope lies in the fact that 
throughout the nation the spirit of faith- 
fulness, valor, and courage is still very 
much alive and in evidence. Among those 
who exhibit this spirit are the thousands 
of teachers faithful to their tasks, and the 
students moving steadfastly toward their 
goals. There are the myriads of working 
people performing their daily tasks faith- 
fully and well; likewise the businessmen 
and industrialists whose dealings are char- 
acterized by fairness and honesty; and in 
the. homes there are the fathers and 
mothers who believe that example is 
stronger than precept, and put this belief 
into practice in the rearing of their 
children. 

We might name many others, but rather 
let them be known by their deeds. Who- 
ever they be, or wherever they are, or 
however they serve, they are the ones 
who shall help to keep us moving onward 
to brighter goals. The knight of today is 
the one who wholeheartedly and fervently 
devotes his ability, his time, and his 
strength to the preservation of his fellow 
men and his country, and to the perpetua- 
tion of reverence for his God. 


STAY ALIVE! 


An automobile engine manufactures 
carbon monoxide gas every time it runs. 
But this is the season when we begin to 
bottle it up in deadly doses. 

Never warm up a motor in a closed 
garage. And make sure, too, that there are 
no leaks in your car’s exhaust system. In 
cold weather, when windows are often 
closed tightly, the gas can seep through 
the floor boards and overcome anyone in 
the car. 

You can’t see or smell carbon monoxide, 
but you cam make sure it will never strike 
down any member of your family. — 
Milwaukee Safetygram. 








The boy who has never worked until 
the day he goes forth, diploma in hand, 
to meet the world — generally gets quite 
a jolt.— Charles R. Gow. 









Printed Material and the 


Defense Program 


The program of vocational training for 
national defense which, according to Pres- 
ident Roosevelt, now includes over one 
million men and women, is one of the 
brightest spots in our whole defense effort. 
The schools have swung into action in a 
most efficient way. The trainees, many of 
whom have been on the unemployed rolls 
and recognize the program as an unusual 
opportunity of gaining marketable skills, 
are keen and industrious. The instructors 
react with enthusiasm to their genuine 
interest. It seems clear that, in addition 
to providing skills necessary for the carry- 
ing out of the plans, this program will 
result in more permanent benefits in in- 
creased employability. 

Efforts are being made to make the train- 
ing as efficient as possible. Every effort 
should be made to make the benefits result- 
ing from the courses of permanent value 
to the trainees. This article proposes to 
suggest means to both those ends. 


How the Need Was Discovered 


As soon as the courses got under way 
last summer, reports began to come in to 
the office of the American Library Asso- 
ciation, mostly from public libraries, of 
unusual demands for technical books on 
the elementary level, demands which were 
being stimulated by the training program 
and which far exceeded the ability to meet 


*American Library Association, Chicago, Ill. 
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them. Realizing that the courses were brief 
and intensive with the stress on learning 
a specific job, trainees whose ambitions 
led them beyond that job toward a broader 
knowledge of the field were coming to the 
public libraries to obtain the theory for 
which there was no time in school. School 
libraries, where they existed, were closed 
during the summer and later, owing to 
limited facilities and to the time at which 
the courses were being given, could do little 
for the defense trainees. The American 
Library Association suspected that here 
were needs, important to national defense, 
which were not being met by existing 
agencies. Before definite steps could be 
taken to call attention to this condition, 
it seemed advisable to find out, as quickly 
as possible, the extent to which books and 
printed materials are-used in a well-con- 
ducted vocational training program on the 
secondary school level. Accordingly, a brief 
study was authorized, financed by Carnegie 
Corporation funds, which would attempt to 
collect definite evidence of book use in the 
regular vocational programs of certain 
schools of recognized merit in a few of the 
large cities located east of the Mississippi. 
Eighteen schools in nine cities were visited 
by this writer. Many administrators, in- 
structors, and librarians were interviewed 
and shops and classes observed. The reg- 
ular courses, for which books were avail- 
able, were considered in relation to the 
corresponding ‘“‘defense” courses for which, 
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in most cases, no book provision was 
being made. 

The observations made justify the 
definite conclusion that handbooks, texts, 
manuals, periodicals, and other printed 
materials, particularly if they are properly 
integrated with the shop and classroom 
activities, are conducive to a more effective 
training experience resulting in habits 
which will have permanent effects on the 
progress of workers after the training 
period is over. There is ample evidence to 
show that in vocational education, as much 
as in any general curriculum, the follow- 
ing statement of the American Youth Com- 
mission is valid: 


Free reading in libraries, with some guid- 
ance as to good methods of using books, 
would result in economies and in the cultiva- 
tion of powers of inestimable value to the 
individual pupil. The equipment of the best 
schools of today is being developed in the 
direction of supplying the facilities for this 
kind of program. No other contribution to 
general education can be of importance equal 
to that which would be gained by making 
pupils competent readers.’ 


In adapting this statement specifically 
to vocational education it should be 
stressed that “free reading” should include 
the free use of books as sources of definite 
items of information and data needed to 
perform certain operations; the curriculum 
should include instruction in the use of 
such reference books, as tools of the trade. 
Furthermore, the reading does not neces- 
sarily have to be done in libraries. The 
best practice indicates that books are most 
effective if they are available in the place 
or places where they are most needed, 
whether this be in the shop, the classroom, 
the library, or in the student’s home. Best 
results are gained when they are available 
in all these places. 


Systematic Reading a Great Aid 

What about the “economies” to be real- 
ized from systematic reading in industrial 
subjects? Experience shows that, by the 
proper integration of books with the work 
and class experience, a greater uniformity 
of teaching may be achieved at the same 
time that greater attention is being given 
to individual differences. (1) Access to 
books will enable the slower student to 
keep up with the others by putting extra 
hours into reading at school and at home. 
It may be contended that this slower 
student is not likely to be a good reader. 
But why is he not a good reader? The 
probability is that his past reading has not 
appealed to his particular interest. If he 1s 





iWhat the High Schools Ought to Teach, American 
Council on Education, p. 14. 
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interested in his shop experiences, this may 
well be the motivation for the correction 
of a definite reading handicap with corre- 
sponding improvement in employability. 
(2) Books, to the brighter and keener 
student, are a means of utilizing extra 
energy by providing scope for a wider and 
deeper learning experience. Guided read- 
ing will allow him to forge ahead and range 
beyond the average achievement of the 
group. He will waste less time and learn 
more. (3) Books and printed materials 
enable all the students in the class to 
review previous work at their own speed 
with a definite saving of the instructor’s 
time. (4) Books assist administrators in 
maintaining uniform standards throughout 
a city system, particularly where new or 
inexperienced instructors are concerned. 
(5) Most important of all, however, is the 
economy resulting from the production of 
a higher grade ot product. A shop student 
who knows how to use books to find specific 
facts and how to apply them, will be more 
resourceful and independent as a student 
and workman, and thereby better able to 
adjust himself to situations as they appear 
in industry. This is recognized by the in- 
structors of a certain Detroit school. The 
following appears at the head of a 
mimeographed library assignment: 


To the pupil: 

The object of this unit of metal-fitting work 
is to teach you (a) how to use an index in 
a book; (6) how to order from a catalog; 
(c) to review work previously taught in class; 
(d) to get you acquainted with reference 
books in auto, machine shop, drafting, and 
pattern work; (e€) to teach you how to find 
information in various subjects, so you can 
help yourself after you leave school. 


The idea expressed in the final sentence 
is, of course, as old as education. In voca- 
tional education, however, only the better 
programs do an adequate job of teaching 
skills in the use of books as tools. Too 
often the stress is on developing skills in 
the use of mechanical tools with the result 
that printed materials which are perhaps 
the most important tools of all, providing 
specific information necessary to the use 
of all the other tools, tend to be over- 
looked. Those who do make successful use 
of books are quite positive as to their 
value. A shop instructor in a Rochester 
(N. Y.) school, a man with 17 years 
experience in industry, waved his Ma- 
chinery’s Handbook and spoke emphati- 
cally on the values of knowing where to 
find necessary information. He turned to 
a section giving gear formulas (the pages 

been darkened many shades by 
repeated use) and insisted that no student 
could progress beyond the _ simplest 
mechanical operation unless he had a fyll 
knowledge of where to find such informg- 
tion and apply it to his problems. He was 
inclined to minimize the value of specially 
Prepared study units and job breakdowns 
on the ground that such materials will not 
be available to the worker when he is “on 
the job.” His belief that the important 
thing is to teach proper habits of book 








use, with the books that are available and 
used in industry, sounded like the most 
practical kind of common sense. The best 
practice seems to indicate the use of both 
types of material. The director of training 
in a large steel plant stated that his 
apprentice course for machinists, when 
analyzed as to its primary objective, can 
be said to be essentially an effort to provide 
a thorough training in the use ot Ma- 
chinery’s Handbook. This, of course, is 
an intensive four-year program. At the 
other extreme, a regional supervisor of 
NYA work projects emphasized the value 
of reading as follows: “The time for 
related instruction, in the present defense 
training, is so limited that the job is to 
direct and encourage trainees in self-study. 
Obviously books are essential in such a 
policy.”” Whether the courses be short or 
long, the value of printed materials is 
apparent. It was emphasized repeatedly 
that the teaching of proper book habits 
and reading skills should go hand in hand 
with the development of proper work 
habits and mechanical skills. 


Needed Types of Printed Matter 

What kinds of printed materials? The 
literature now being used in the most 
effective programs can be divided into 
several classes. 

1. First are the handbooks. Nearly 
every trade has its compendium of essential 
information. For the machinist we have 
Machinery’s Handbook, American Ma- 
chinist’s Handbook, and Colvin’s Amer- 
ican Electrician’s Handbook; the auto 
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mechanic relies on Kuns or on Dyke; 
and the welder, on the Welding Handbook 
of the American Welding Society. These 
books give concise information, often in 
the form of tables and diagrams, on proce- 
dures, formulas, standard practices and 
measurements in their particular trades. 
They are designed for use by experienced 
mechanics but are quite intelligible to the 
student within his range of experience, 
particularly with guidance and assistance 
from instructors. These books are ref- 
erence tools. 

2. Texts explain the how and the why 
of particular instruments, machines, oper- 
ations and processes. Like texts in any 
other field they can be made the basis 
of a vocational course and supplement and 
explain the handbooks. Many of the best 
and simplest texts are published by manu- 
facturers, for example: South Bend Lathe 
Works’ How to Run a Lathe, Brown & 
Sharpe Manufacturing Company’s Hand- 
book, a Guide for Young Machinists, 
Henry Ford Trade School’s Shop Theory. 
The most practical texts on welding are 
issued by such manufacturers as Lincoln 
Electric Company, Air Reduction, and 
Linde Air Products Company. Included 
also in the category of texts are, of course, 
the books on mathematics, blueprint read- 
ing and drafting. Some instructors like to 
have their mathematics for a particular 
trade given along with other information 
on that trade. Johnson’s Applied Mathe- 
matics, Felker’s Shop Mathematics, and 
Timbie’s simple texts on electrical essen- 
tials are popular for this reason. 





Measuring outside tooth angle on a bevel gear with a Universal bevel protractor 

















3. Operators’ manuals or shop manuals 
are those highly practical publications of 
manufacturers giving specific instructions 
on how to operate or maintain particular 
machines or tools. The leading automobile 
manufacturers issue useful shop manuals 
describing the features of their various 
models and giving approved repair proce- 
dures. The useful little Handbook for 
Drillers issued by the Cleveland Twist 
Drill Company gives many valuable hints 
on the care and maintenance of drills. 
These are examples of what is usually 
obtainable free or at a nominal price. 

4. Trade catalogues of the various manu- 
facturers also are widely used in voca- 
tional training. In these may be found 
descriptions of tools or apparatus, showing 
dimensions and scope, the whole illus- 
trated by cuts, line drawings or cross- 
sectional views. Even the price informa- 
tion is frequently useful. Many small tool 
catalogues include handy tables of such 
information as American Standard threads, 
decimal equivalents, gear formulas, and 
the like, which, if used, will take a con- 
siderable load of wear from the hand- 
books. A knowledge of trade names and 
manufacturers is a further benefit to be 
derived from using trade catalogues which, 
even more than operators’ manuals, are 
free for the asking. 

5. Magazines and house organs in the 
various fields are another form of printed 
matter which receive active use. Although 
some of them have only an occasional 
article of value for vocational training 
they are an excellent source of information 
about new publications, especially the free 
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and inexpensive material. They aid stu- 
dents and instructors to keep abreast of 
recent developments and often note new 
ideas and trends in the trade. The Inpus- 
TRIAL ARTS AND VOCATIONAL EDUCATION 
magazine is especially to be recommended 
to the instructors. The advertisements in 
all of these periodicals have their value in 
acquainting students with important manu- 
facturers and contractors in the trades. 

6. Other printed materials are the strik- 
ing charts and other visual aids which may 
be seen in many shops and classrooms. The 
many practical government documents 
might be mentioned here. Films and slides 
might also be called printed materials. 
Certainly, along with others mentioned, 
they are important means of instruction. 

7. Finally, to complete the picture, 
mention must be made of the excellent 
study units and course outlines prepared 
by the schools themselves. Many of these 
are well illustrated, clearly and simply 
written and frequently revised. Since they 
are prepared for use in a particular school 
system and not usually available to other 
schools or to students when courses are 
completed, they do not come into the scope 
of this article. Some of them are of such 
excellence that it is hard to understand 
why they have not appeared in printed 
form. 


The Problem of Getting the 
Right Material 
In comparing the printed materials used 
for training, as just described, with those 
required by the more academic courses, 
one important difference will be noted: the 
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books used in the academic subjects are 
largely available from regular commercia] 
publishers, while a considerable proportion 
of those most useful in industrial training 
are not. Operators’ manuals, pamphlets, 
trade catalogs, charts, and many 
excellent texts are published by many- 
facturers who expect to receive a return, 
not from the sale of the books, but rather 
from increased use or efficiency of opera- 
tion of their regular products. Conse- 
quently, the selection and collection of 
vocational materials is a more complicated 
problem, involving all the elements of 
ordinary book selection plus a knowledge 
of the tools and materials used in the 
shops, the kinds of trade publications which 
are likely to be usable, where and how to 
obtain them. The work requires eternal 
vigilance, imagination, and sufficient time 
to check all likely sources. 

In a school, where many courses are 
given, this selection is carried on most 
efficiently if it is centralized in a single 
administrative unit. Sound administration 
requires a trained librarian who is actually 
a co-ordinator of materials. He and his 
staff keep in close touch with instructors 
and students, discovering their book needs, 
making every effort to seek out the most 
suitable materials and to assist in inte- 
grating them with the students’ experiences. 

The selection and collection of materials 
is, of course, only part of the function of 
a well-managed library. Other functions are 
distribution and guidance in use of the 
available reading and illustrative material. 
As co-ordinator of materials, the librarian’s 
responsibility is to see that the books at 
his command are available wherever they 
can be most efficiently used. Certainly they 
are needed in the shops for reference while 
questions are hot. Certainly they are 
needed in the classroom where drafting, 
mathematics, and other related theory is 
being taught. They are also needed in the 
school library where the student has access 
to a basic collection of reference tools and 
books on many subjects. A major objective 
of the school library is to create a library 
habit which will carry over, in terms of 
a greater use of public libraries, after the 
student has left school. Moreover, the 
school library itself is organized for the 
purpose of lending books for home use. 
It can be easily demonstrated that if the 
right kind of technical books are available 
for loan, they will be borrowed and used, 
particularly by mature students. Limited 
loan periods arouse the desire in ambitious 
students to own their own technical books. 
Librarians as well as instructors are fully 
aware of the virtues of book ownership 
and will encourage and assist in choosing 
and securing books needed by individuals. 
School librarians maintain close contact 
with the public library and borrow, for 
faculty or students, any unusual material 
needed. At least three of the schools visited 
had definite arrangements whereby stu- 
dents were introduced to the public library 
and its facilities. 
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The Function of the School 
Librarian 

The school librarian has an important 
function as co-ordinator of printed mate- 
rials in a vocational school or in a high 
school with shop courses. In cooperation 
with instructors, he sees that an adequate 
quantity of the best available books are 
accessible where they are most needed. 
Where this co-ordinating function is lack- 
ing, where there is complete decentraliza- 
tion in the acquisition and use of books, 
there is a danger that some instructors 
may overlook important titles, or fail to 
use others to their fullest efficiency. A 
general lack of system in lending for home 
use results when there is no integration 
with the school library. The most success- 
ful programs are those in which the admin- 
istration of the books is centralized and 
where, to a certain extent, their distribu- 
tion and use is decentralized. 

If it be granted that training for the 
mechanical trades on the secondary school 
level will profit from a well-integrated 
book service, it might be assumed that the 
same is true of the industrial defense 
courses now being sponsored by the 
United States Office of Education. Un- 
fortunately it is not possible to demonstrate 
this from actual practice because nowhere 
had provision been made for adequate 
book service to these classes. With few 
exceptions the books provided for the 
regular day pupils were not available to 
the defense classes which usually meet at 
night. Even the books in the shops were, 
in most cases, carefully locked up. The 
only evidence of the need is to be found 
in the complaints of educators themselves 
and, even more revealing, the reports of 
unprecedented demands on public libraries 
from trainees in defense classes. 

Opportunities for using books in the pre- 
employment refresher courses are, of 
course, limited. These are for unemployed 


(Concluded from April, 1941, issue of INDUSTRIAL 
ARTs AND VOCATIONAL EDUCATION) 

In the two preceding articles on the 
uses of graphic aids in continuous occupa- 
tional analysis, emphasis has been placed 
upon the four types of relationships com- 
monly found in occupations; namely, or- 
ganization, travel or flow, content, and 
index. In this, the concluding article, 
sample graphic aids are suggested based 
on these relationships illustrating the use 
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men with previous work experience; they 
are short and intensive, designed to prepare 
men for specific jobs. Little provision is 
made for related theory, and books, like- 
wise, receive scant attention. The whole 
objective here is to get men placed quickly, 
with emphasis on the personnel needs of 
industry. Provision for educational experi- 
ences of special value to the men, experi- 
ences which will help them to gain a wider 
and more thorough technical knowledge 
and extend their skills beyond that required 
by the immediate job, is presumably made 
in the “supplementary” defense courses. 
The refresher courses help them to get a 
job, the supplementary courses help them 
to qualify for a better one. The latter are 
for men already employed in defense indus- 
tries who are willing to devote some of their 
spare time to training. If books are neces- 
sary in regular vocational classes, surely 
they are necessary here, where mature 
men, strongly motivated by domestic re- 
sponsibilities, are working on special prob- 
lems which have confronted them on the 
actual job. But they are not being provided 
here either. According to the official inter- 
pretations of the appropriating act, cost 
of courses may not include cost of books 
and other instructional material “unless it 
can be shown that such material is neces- 
sary as a part of the instruction for a 
specific course.” Permission is thus granted 
in a restricted sense leaving it up to each 
administrator to plead his case before his 
state board for vocational education. So far 
there is little evidence of success in this 
direction. 


The Library Service and the 
Defense Trainees 

There are definite obstacles in the way 
of a satisfactory and economical book 
service directly to defense trainees. Since 
the time for related theory is limited, the 
greatest need is for reference books in the 
shops and loan service to the men. This 
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of the graphs in the identification of sig- 
nificant material in several additional oc- 
cupational fields. 

In the expansion of the content and its 
applications to increase the contributions 
of industrial arts in the social adjustment 
of the individual, the general shop has de- 
veloped rapidly. In the junior high school, 
the comprehensive general shop of the gen- 
eral-mechanics type has had a rapid growth. 
In the senior high school, and to some ex- 
tent in the larger junior high schools, the 
general metal shop, general woodwork, 
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would hardly warrant the presence of a 
librarian or a library through which books 
could be administered if they were 
provided. Perhaps several schools in a 
community might share a librarian who 
would collect books necessary to the 
defense training program and make them 
available for loan to the men in each 
school at a certain specified time each 
week. An interesting experiment is under 
way in one large city, where the public 
library is attempting to meet the need by 
sending trained librarians to the schools 
with suitable books at times when it is 
convenient for the men to borrow them. 
This may well be one solution to the prob- 
lem; perhaps the public library, which is 
the only source of free book service to the 
adult worker, is best fitted to serve his 
training needs. However, public library 
resources being what they are, a satis- 
factory job will not be done without 
supplementary financial assistance. 

Industrial training in the regular school 
program needs library services for more 
economical teaching and for achieving a 
greater carry-over of good book habits 
into the actual job. In some outstanding 
vocational schools this printed material 
and library service are provided. In many 
more schools, however, little or no provi- 
sion is made. 

The mature workers, who are being 
trained for national defense, need books 
for the same reason, yet for them there 
is even less provision. These trainees, in 
most cases, do not have access to those 
school libraries which do exist and many 
public libraries are unable to cope with 
the unprecedented demands directly trace- 
able to the stimulation of defense courses. 
It is clear that many of the men them- 
selves realize the need, and not getting this 
service, they are disappointed. It seems 
obvious that a bottleneck exists here which 
calls for some immediate and decisive 
action. 








general electrical, general graphic arts, or 
general drawing and general printing and 
the like have increased. One of the devel- 
opments in the senior high school has been 
the work under the general heading of 
general industrial mechanics. This work 
has included the mechanical cores in large 
divisions of our social-industrial civiliza- 
tion. Besides developing the individuals as 
intelligent consumers, the work also has 
served to give the students an increased 
breadth of basic mechanical intelligence 
and insight, as a foundation on which to 
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build later vocational training and special- 
ization. The purpose of the work is still 
within the general education territory, but 
serves to aid the individuals as they are 
about to enter vocational preparation. 
Figure 13 is a suggestive content graph 
to help in identifying classifications and 
content in general-education auto mechan- 
ics, as a possible phase or section in indus- 
trial mechanics. 

_ Figures 14 and 15 are two suggestions 
in the graphic recording of identified, re- 
lated material. Figure 14 is the graphic 
analysis of the content in related mathe- 
matics in machine-shop work. The path of 
approach is indicated by reading from the 
top of the chart down. The content indi- 
cated is that which is related to machine 
work in iron and steel. Such a content 
chart is made more effective by the addi- 
tion of the indexing at the bottom. Figure 
15 is a content chart in general graphic 
arts suggesting the several classifications 
which may be used in orienting related 
mathematics in this field. Use is made of 
the index relationships at the bottom 
of the chart and also at the right in 
classifications of purpose-progress student 
groupings. 


Fig. 15. This is the conclusion of this chart 


As the teacher gains familiarity with the those happenings which result in changes 
organization, travel or flow, content and _ in his source areas of instructional ma- 
index relationships in the occupational terial. By having the graphs available for 
areas which he represents, the graphs incidental reference by pupils, the charts 
which at first may seem rather complicated _ will serve as aids in habituating the stu- 
will become easy to understand and very dents to change in an interesting and 
helpful in keeping a continuous record of accurate manner. 








Industrial Arts Laboratory, Chicago Public Schools, Dr. Louis Newkirk, director, 
Bureau of Industrial Arts 
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A Great Achievement 


Last month marked the fiftieth anniversary of the birth of 
artificial abrasives. Like so many epoch-making discoveries, 
it was the result of an idea backed by intelligent experimenta- 
tion. The inventor, Edward Goodrich Acheson, was trying to 
produce a form of crystalline carbon which would possess 
diamondlike hardness. He knew that carbon had something 
to do with producing hardness in steel, also that the diamond, 
consisting as it does of carbon in its crystalline form, was an 
extremely hard substance. 

To try out his theory, he took an iron, plumbers melting pot 
and attached it to a lead from a dynamo. Then he placed a 
mixture of clay and coke into the pot. Into this mixture he 
inserted an arc-light carbon, which he had connected to the 
other pole of the dynamo. After the current had been passed 
through the mixture for some time, the center portion melted 
under the terrific heat generated by the electric arc. Then he 
allowed the mass to cool, and eagerly examined it. The results, 
however, seemed far from satisfactory and he was about to 
throw away the remaining cinderlike substance, when he spied 
a few bright specks. Placing a piece of this new material on 
the end of a lead pencil, he started to experiment with it. He 
found that it would cut glass readily. Then he placed some 
particles on an iron disk in a lathe and found that it would 
even cut a diamond. He had succeeded in producing the new, 
extremely hard, chemical compound which we now know as 
silicon carbide. Acheson himself named it Carborundum, and 
under this name it is still manufactured and sold. 

Because of the extreme hardness of this new abrasive, it 
was at once adopted by the gem polishers for rough cutting 
diamonds and precious stones. At this time it was sold at 
40 cents a carat, which is equivalent to $880 a pound. Im- 
provements in electric furnaces soon brought down this price, 
and then other experiments were made with bonding materials 
so that the abrasive soon supplanted the older emery tool- 
grinding wheels. Its success in this field quickly expanded its 
usefulness in industry until today one can truthfully ascribe 
much of the progress made in producing mechanical and 
electrical devices to the abrasive discovered by Dr. Acheson. 

His invention has placed the grinding wheel in the fore- 
most ranks of the cutting tools. With it, precision work, 
obtainable only by laborious and time-consuming methods by 
expert mechanics on the power tools of 50 years ago, can now 
be accomplished on the modern grinders in the space of 
seconds. In this way Acheson’s discovery has helped greatly 
in making interchangeable manufacturing methods a possi- 
bility. For this reason, too, it deserves much credit for the 
enormous growth of the automobile industry, and for making 
possible such undertakings as those proposed in the way of 
airplane production under our present National Defense 
Program. 

It is men like Dr. Acheson who help to stimulate the indus- 
trial progress for which our country is noted. Quietly and 
unheralded they work in sheds, basements, home shops, facto- 
ries, and laboratories to produce the wonders of modern 
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industry, science, and invention. Many of them are hardly 
known outside of their own fields of activity. Every one of 
them, however, in some way or other, has had to acquire a 
background upon which to build the foundation of his 
accomplishment. 

It is the school shop, the science laboratory, and the in- 
structors who are teaching in these classes that frequently 
furnish the inspiration which result later on in these far- 
reaching improvements. It is for this reason that industrial 
arts and vocational education is becoming increasingly more 
recognized as an important factor in the education of our 
youth for an industrial civilization such as the one in which 
we now live. While this fact may be pleasing to the shop 
instructor, he must not forget that it also imposes real 
responsibilities which he must recognize and assume. 


What of the Future? 


With graduation day practically within sight, it may be 
well for the student who is just finishing high school to look 
ahead and see what is in store for him as far as employment 
is concerned. 

With the National Defense Program in full swing and 
gaining momentum from day to day, the lot of the 1941 
graduate seems to be much better than that of the graduates 
of the past several years. 

There are still many peculiarities about the labor market, 
however. A study recently made by the Milwaukee office of 
the state-federal public employment office was instigated by 
the fact that in spite of the increased employment oppor- 
tunities, there were still over 37,000 registered as unemployed 
job seekers. 

Of those registered, 27,066 were men. An analysis of these 
applicants shows that 6005 or 22.1 per cent are listed as un- 
skilled laborers. The next largest group consists of 4786 or 
17.6 per cent semiskilled laborers. Then there are 4408 or 
16.2 per cent who belong to the construction and building 
trades. Out of the 2600 or 9.6 per cent that are listed as skilled 
workers, only 178 belong to the metal-trades group. Then 
there are 2844 or 10.5 per cent inexperienced workers under 
25 years of age; 1316 or 4.8 per cent are listed under profes- 
sional and technical classifications; 2917 or 10.7 per cent are 
commercial workers; 548 or 2 per cent are agricultural hands; 
and 1642 or 6 per cent are classified under various other 
classifications. 

Information such as this is valuable in helping students 
get the right view of what the future offers. Those who are 
content to fit themselves for nothing better than unskilled or 
semiskilled labor must be prepared to compete against a large 
contingent always present in any labor group. As is evident 
from the foregoing, these two classifications embrace 10,791 
or almost 40 per cent of those who are still looking for jobs. 

Attention should also be called to the fact that the majority 
of those given training under the National Defense Training 
Program cannot qualify later on as skilled tradesmen. They 
may become good machine hands, but unless they take advan- 
tage of courses offered in the schools to advance themselves, 
they will never become all-round mechanics. 

Youth of today may find it easier to get employment than 
was possible for the graduates of the past 10 or 11 years, but 
they still need guidance, and the instructors of industrial arts 
and vocational education, above all, must not overlook this. 
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HOME SPORTS 


JAMES HEATH* 


An Industrial-Arts Play 

In many junior high schools each 
teacher has an opportunity to arrange and 
carry through a school assembly program 
based on the subject which he teaches. 
For the industrial-arts teacher this is a 
challenge to his ability in arranging an 
original program which will emphasize the 
importance of his subject. 

When arranging an assembly program, 
I searched many books, without success, 
for a short play which would show the 
application of industrial arts in the home, 
so I made an attempt to write a play 
which would fit well into our program. 

This play was so successful in the school 
assembly that we were asked to repeat it 
at parent-teacher meetings where it met 
with similar success. Many of the parents 
and school officials realized for the first 
time what was being taught in the school 
shops. That their interest in industrial arts 
was aroused was manifested by the many 
personal visits which they paid to the 
shop. 

The play is based on a boy who applied 
his shop training to make much-needed re- 
pairs in his home. The play is given a 
humorous background in the many inci- 
dents that arise to disturb the peace and 
quiet of this typical American family. 
Mother is driven to despair by her hus- 
band’s unwillingness to make any repairs 
about the home, little suspecting that 
Father’s principle “Every man to his own 
trade” is merely a cover up for his in- 
ability to do that type of work. Sister 
shows a catty skepticism of her brother’s 
ability to make the repairs that become 
more and more necessary as the play 
progresses. 

The stage is set for a scene in a work- 
ingman’s home. The time is after the 
evening meal. Father is reading the news- 


*Alfred E. Burr Junior High School, Hartford, Conn. 


paper. Mother is busy with her household 
duties. Sister Alice is helping mother with 
the ironing. Repeated noises are heard 
from backstage as krother Tom works 
in the cellar. 

FaTHER: Well, Mother, it feels good to 
be able to sit down and enjoy reading the 
paper in peace after a hard day’s work 
in the warehouse. 

MortHerR: Yes, Father, but when you 
finish reading your paper and feel rested, 
I wish you would fix a few things for me. 
[She holds out a pair of scissors with 
which she has been cutting some cloth.| 
These large scissors need tightening and 
the job will take only a few minutes. 

FatHER: Now, don’t bother me with 
jobs tonight. I'll fix them ali for you later 
when I have a little spare time. 

MotTHER: Oh yes, I know you will. 
That’s what you always say, but I never 
see you do it. Spare time indeed — your 
paper takes all your spare time. 

FATHER: Can’t I even enjoy a few 
minutes rest. I work all day. Do I have 
to work all night too? 

MortHER: It’s useless to argue, just 
useless. [Father groans.| [Tom makes a 
hammering noise in the cellar.| 

FaTHER [Slamming down his paper]: 
Now what’s all that racket about? Can’t 
we have some peace and quiet here? 

MortHER: It’s Tom, downstairs. Ever 
since he started industrial arts in school, 
he has been spending a lot of his time 
working with tools down in the cellar. He 
cleaned up the cellar and made a bench 
to work on—why he even found some 
old picture frames in the attic and used 
the glass to repair the broken cellar win- 
dows you promised to fix a long time ago. 
At least he doesn’t take after his father. 

FATHER: Do you call making a racket 
like that doing a job? I bet he doesn’t 
learn much in school that will help him 
when he grows up. I never did believe in 
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all those fool things like drawing, wood- 
work, home mechanics, and printing. It’s 
only a waste of time. [Calling out loudly]: 
Tom, come up here! 

| Tom enters dressed in overalls. He has 
some tools suspended from his belt.| 

FATHER: I wish you would stop wast- 
ing your time downstairs and do some 
studying instead. You make too much 
noise anyway. 

Tom | Holding out a doll carriage in his 
hand|: But, Dad, I want to finish this 
doll carriage for the little girl next door, 
and I promised to give it to her tomorrow. 

FATHER: What are you going to do— 
go into the toy business? 

AuticE: Of course, you wouldn’t think 
of mending any toys for your sister. 

[During this conversation Alice has 
been ironing. Suddenly the lights go out 
leaving the stage in darkness. | 

FATHER [Above the noise made by rest 
of family|: Now what’s the matter with 
those darn lights? Light a candle someone. 
I suppose we'll have to do without electric 
lights for the rest of the evening. [Mother 
lights a candle.| ll call up the electric- 
light man to fix them tomorrow. 

Tom: I know what’s wrong, Dad. The 
fuse has blown out, but I know how to 
fix it. Give me the light, and it will only 
take me a minute. I have a new fuse ready, 
as the teacher said we should have, for 
just such an emergency like this. 

AtiIcE: There goes the magician, now 
just watch him fix it. 

MoTHER [To Father|: There now, he 
doesn’t take after you. 

[Tom goes out, and the lights go on. 
Tom enters again. | 

FATHER: Where did you learn about 
blown fuses, Tom? 

Tom: The shop teacher gave us a 
lesson on fuses, and — 

AticE: Oh, Mother, the iron is cold. 
Something is wrong with it. 

Tom: Let’s have a look at that cord, 
Sis. Oh, oh — the connection on the cord 
got loose and that’s what caused the fuse 
to blow out. I'll fix it in no time if you 
will stop crowding me. 

[Tom works on the end of the ironing 
cord, fixing it.| 

AticeE: Smart as usual, why don’t you 
give up? 

Tom: Try it now, Sis. It should be all 
right now. 

Avice [Tries the iron]: It is getting 
warm. Now I can finish my ironing. 

[The doorbell rings. | 

FaTHER [Starts and explains|: Say, 
Mother, what happened to the doorbell? 
I haven’t heard it ring for the last six 
months. 

[Alice goes out to answer the doorbell.| 

Tom: I fixed it, Dad. Our teacher 
showed us how to fix bells, n’everything. 
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MOTHER: Tom cleaned out the drain 
trap so you don’t have to call in the 
plumber for that job. 

FATHER: We'll have to call him in 
anyway to fix the leaky faucet in the sink. 
[Smiling.| Or perhaps you know how to 
fix that too, Tom. 

Tom: That’s easy, Dad. All it needs is 
a good 3-cent washer. Perhaps I could 
interest you in letting me go to a 25-cent 
show if I fix it? 

FatHer: All right, I suppose it would 
cost more than 28 cents to bring in the 
plumber. 

ALICE [Comes in with some pans|: Mgs. 
Jones left these pans and wants to know 


if Tom will solder the holes in them the 
way he did your pans, Mother. 

Tom: Sure I will. Our teacher wants 
us to bring in a lot of pans to the shop 
to be soldered. 

FATHER: Say, son, in what kind of a 
shop do you learn to fix all these things? 

Tom: That’s in the home-mechanics 
shop where we learn to do all kinds of 
jobs and in the woodwork shop. Say, Dad, 
I forgot to show yéu this smoking stand 
I made for grandpa. You know his birth- 
day is next Saturday. [Holds out smoking 
stand, which he has just brought in.| Now 
“ain’t” that something? 

FATHER [Examining smoking stand|: 
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Son, that sure is a dandy. I wonder if I 
could visit your school shops and have 
a talk with the shop teacher. 

Tom: Come on down, Dad. The teacher 
likes to have people come in and see what 
we are deing. And say, Dad, you know 
our teacher has an evening school for men 
like you who want to learn how to do all 
the jobs that he says every man should be 
able to do around his own home. 

FATHER: Well, you tell your teacher 
that I'll be over to see him next week. 
I wish I had known about that sooner. 

MotHer: And so do I. 


[ Curtain | 


Testing and lests 


TEST IN ART-METAL WORK 


A. L. Thiede, 
State Teachers College, 
Mankato, Minn. 


Following is a group of false and true state- 
ments. If the statement is true make a circle 
around the 7 along the left margin. If the 
statement is false make a circle around 
the F. 


1. F T To anneal metal means to make 
the metal hard. 

2. F T Silver and copper while red hot 
may be plunged into water or 
the “pickle” solution without 
damage. 

3. F T A pickle solution, consisting of 
a small portion of acid in water, 
is used for cleaning some metals. 


4. F T Copper has the characteristic of 
ductility. 

5. F T Brass is an alloy consisting of 
copper and tin. 

6. F T Brass while very hot should not 
be plunged into water. 

7. F T Pure silver is very soft, therefore, 
it is unsatisfactory for objects 
demanding wearing qualities. 

8. F T Sterling silver is an alloy of silver 


and nickel. 

9.F T Pure gold is too soft for all 
ordinary purposes so it is alloyed 
with other metals to make it 
serviceable. 

10. F T There is one gauge system in use 
in this country for specifying the 
thickness of metals. 

11. F T A number O jewelers saw blade is 
finer than a number 2 saw blade. 

12. F T Sawing of art metals is done with 
a coping saw. 

13. F T Saw blades are put into the saw 
frame with the teeth pointing 
toward the handle. 

14. F T On small work, a needle file of 
the best suited shape is used to 
true up the edges. 

15. F T It is necessary to bring the work 
to a red-hot heat in hard solder- 
ing. 

16. F T The flux used for soldering silver 
is rosin. 


17. F T In hard soldering the work should 
be heated slowly to permit oxides 
to form. 

18. F T Chasing is a method of surface 
decoration. 

19. F T Piercing is a term used to 
describe an operation done with 
the chasing tools and hammer. 

20. F T Chasing tools should stretch the 

metal, not cut it. 

Planishing is done with the buffer. 

A copper rivet is measured by the 

diameter of the stem and the 

length from the underside of the 
the head to the end. 

23. F T An escutcheon pin can be used 
in place of a small rivet. 

24. F T Liver of sulphur is used as an 
abrasive in polishing copper. 

25. F T One should keep the saw moving 
up and down while turning corners 
on a piece of art-metal work. 


zt. 
22. 


ry x 
tae 


26. F T Champleve is a type of enameling. 

27. F T The word karat is used as a means 
of stating the proportion of gold 
in an alloy. 

28. F T One of the metals in pewter is tin. 

29. F T Pewter is obtained from pewter 
ore. 

30. F T A good flux for one metal will 
work equally well on all metals. 

31. F T One advantage of aluminum over 
other metals is its indifference to 
atmospheric conditions. 

32. F T A chief use of antimony is in 


forming alloys. 

33. F T Small twist drills are specified by 
gauge number or by the diameter 
in fractions of an inch. 

34. F T Number 12 wire is larger than 
number 9 wire. 

35. F T Hand snips are used for cutting 
14- and 16-gauge metals. 

36. F T Copper ore when taken from the 
mine often contains other metals 
such as_ gold, silver, arsenic, 
lead, etc. 

37. F T Copper ore is obtained by under- 
ground mining and also by open- 
pit mining. 

38. F T It is impossible to draw aluminum 
into wire. 

39. F T Liver of sulphur is used to color 
or oxidize copper and silver. 








Key to False and True Statements 


1. F Db. 2 29. F 
2. 16. F 30. F 
ie 17. F a. T 
4. T ms. FT $2. T 
5. & 19. F 33. T 
6.7 20. T 34. F 
Fae 21. F 35. F 
8. F 22. T 546. T 
9. T a3. 2 37. T 
10. F 24. F 38. F 
uF 25. T 39. T 
12. ¥ 26. T 40. T 
is: F 7. 

14. T 28. T 





40. F T Monel metal consists chiefly of 
copper and nickel. 

Following is a group of incomplete state- 

ments. Read each sentence and fill in the word 

or words which will complete the statement. 


aS ee and pliers can be used for 
reducing the size of wire used in art- 
metal work. 


2. When raising a bowl, frequent ........ 
is necessary to prevent the metal from 
becoming too hard. 

3. The thickness of sheet metals is measured 
with a small instrument called a ......... 

4. The metal which forms a large proportion 
GE Ue GNOy DEERE TH «onc. cccees 

5. After being ground to a powder, enamel 
WME WE oss ncce nics several times before 
it is placed into the cells. 

6. The metal alloyed with silver to make 
the more durable sterling silver is .... 


eee eee eeees 


7. 24-ounce copper means that there are 24 


ee 
8. The usual soft solder, also called 50-50 
solder, is made of ........ WE icc oisie's os 
9. Hammering makes copper while 


heating to a red heat followed by . 
a ere in the air or in water softens it. 
10. Brass is an alloy of ....... eee 
11. The machine used extensively in mills and 
shops for cutting sheets of metal is the 
12. Pewter solder is an alloy of .......-. and 
13. Cut acid or killed acid used frequently 
as a flux is made by putting pieces of 
photon easious Bt 3\S.:<.00.0 A 
14. The wire the next size smaller to number 
9 wire is number ......... 
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15. It is difficult to solder large pieces of 
copper because copper is an exceptionally 
OOEE ice bass of 

16. The property of metal which permits the 
metal to be drawn out is called. ......... 

17. The property of metal which permits the 
metal to be rolled into thin sheets or to 
raise them into curved forms is called 


eee ee ee wees 


18. Bronze is an alloy of ...... ree 

19. If one hears the words, bastard, second 
cut, smooth, or supersmooth, it has ref- 
erence to the cut of ........... 

20. The smaller the gauge number the .... 

Peiisvica's the metal. 

The tool used to finish off the end of a 

rivet to make it appear similar to the 

ee. i ee 

22. In metalwork sweating is a form of 


zi. 


— 


Key for Completion Group 


2. annealing 13. zinc, muriatic, or 
1. draw plate hydrochloric 

3. gauge 14. 10 

4. copper 15. conductor, heat 
5. washed 16. ductility 

6. copper 17. malleability 

7. square foot 18. copper, tin 

8. lead, tin 19. files 

9. hard, cooling 20. thicker 

10. copper, zinc 21. rivet set 

11. squaring shears 22. soldering 


12. tin, lead 


Following is a group of incomplete state- 
ments. Place the number of the word or 
phrase which completes the statement in the 
parentheses. 

1. For a flux in soldering silver we use (1) 
borax, (2) cut acid, (3) rosin, (4) solder- 
ing paste ( ). 

2. Piercing is done with (1) chasing tools, 
(2) jewelers saw, (3) engraving tools, 
(4) small chisels ( 

3. A piece of 24-ounce copper would be 
about the same thickness as Brown and 
Sharpe (1) 10 gauge, (2) 16 gauge, (3) 
20 gauge, (4) 24 gauge ( ). 

4. Copper may be etched with a solution of 
water and (1) Sulphuric acid, (2) Muri- 
atic acid, (3) Nitric acid, (4) Acetic 
acid ( 

5. Which one of the following is the name 
of a standard gauge system: (1) Kueffel 
and Esser, (2) Brown and Sharpe, (3) 
Starrett, (4) McGraw Hill ( 

6. Silver solder will roll into a ball because 
(1) it is too hot, (2) the joint to be 
soldered fits too tight, (3) the project is 
underheated, (4) the project is over- 
heated, (5) too much flux has been 
applied (_ ). 

7. Hard soldering differs from soft soldering 
in that (1) the work has to be brought 
to a red-hot heat, (2) no flux need -be 
used, (3) the solder does not have the 
same appearance as the metal, (4) the 
solder has the same appearance as the 
metal (_ ). 

8. For fine careful work one should use saw 
blade (1) numer 0, (2) number 3, (3) 
number 5, (4) number 7 (_). 

9. Sterling silver is an alloy of silver and 
(1) nickel, (2) zinc, (3) copper, (4) 
antimony, (5) tin ( 5. 

10. If one used the words, flat, square, half 
round, round, mill, it has reference to 
(1) wire, (2) metals, (3) dowels, (4) 
rivets, (5) files ( 


Key for Multiple Choice Group 


ee 3. 3 5. 2 ae 9. 3 
2. 2 4.3 6. 3 8. 1 10. 5 


rT. 


lis 


KEY TO PRINTING TEST 
E. Keyes, 
Bureau of Vocational Education, 
State Trade School, 
Bridgeport, Conn. 


This is a key to the tests on printing pub- 
hed on page 285 in the September, 1940, 


issue of INDUSTRIAL ARTS AND VOCATIONAL 
EDUCATION. 
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WP RHUIDAKNRWNe 


Unit I— Principles of Typesetting 
Part I— Multiple Choice Test 


. (c) 12. (b) 23. (d) 

. (a)(d)(e)(f) 13. (c) 24. (b) 
(a) 14. (d) 25. (d)(f)(g) 
(c) 15. (a) 26. (a) 
(e) 16. (b) 27. (b) 
(e) 17. (d) 28. (d) 
(d) 18. (b) 29. (b) 
(d) 19. (c) 30. (d) 
(b) 20. (a) 32: ic) 
(b) 21. (e) 32. (b) 
(e) 22. (b) 33. (c) 

Part II — Completion Test 
Apprentice 10. Family 

. Linotype 11. Body and display 

. Monotype 12. Point 

. Type high 13. Picas 

. Hardness 14. Nonpareil, Pica, 

. Toughness Inch, Foot 
Font 15. Upper, Lower 

. Job fonts 16. California Job 
Nick 17. Capitals 


$ 
A|B/C|D 


H/T |K\L 


P|Q\iR 


X/¥|Z} J|U 





No. 19, Part 2 
Part III — Matching Test 


Type sizes: 
a) 2 e) 7 i) 9 
b) 1 f) 8 j) 10 
3 g) 6 k) 11 
d) 5 h) 12 1) 14 
Parts of a composing stick: 
a) 3 b) 1 c) 4 d) 2 
Procedure Test 
Holding the stick: 
a) (d) d) fe g) (e) 
b) (f) e) ( 
c) (g) f) () 


INDUSTRIAL-ARTS AERONAUTICS 


TEST, NO. 2 


M. D. Caffin, 


Scotch Plains Township High School, 
Scotch Plains, N. J. 


Directions: Place the identifying letter of 


the correct answer in the parentheses at 
the right. 
1. 


The type of oil most widely used in the 
internal combustion engine for lubrication 
purposes (_ ). 
(A) mineral oil 
(B) vegetable oil 
(C) whale oil 
Oil with a low pour point is (__). 
(A) oil at a low level in the crankcase 
(B) oil that produces cracked gasoline 
(C) oil that flows at low temperatures 
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3. 


mn 


“I 


10. 
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(D) oil that does not pour readily 
Carbon residue is formed in an internal 
combustion engine, by (__). 

(A) carbon content of the oil 

(B) the portion of the oil that does 

not burn 

(C) a paraffin base oil 


. An internal combustion engine is (_ ). 


(A) one in which fuel is burned within 
the engine cylinders 
(B) an engine that is covered by a 
hood or cowling 
(C) a steam engine 
(D) an engine that has intake and 
exhaust valves 
of heat energy is 
to as-{ =): 
(A) an erg 
(B) a B.T.U. 
(C) a horsepower 
(D) a candlepower 


referred 


. Practically all airplanes employ the (__) 


lubricating system. 
(A) splash 
(B) oil pump 
(C) pressure 
(D) crankcase 


. The liquid fuel that will stand the greatest 


amount of compression is ( 3 
(A) benzol 
(B) gasoline 
(C) Ethyl alcohol 


. The “Otto” Cycle is (__). 


(A) another name for the Diesel cycle 

(B) one that requires spark ignition 

(C) another name for the four-stroke 
cycle 

(D) a two-stroke cycle. 


. A stroke referring to an engine is (__). 


(A) a complete cycle 

(B) a 360-deg. turn of the crankshaft 

(C) movement of the piston from one 
extreme to another in the cylinder 

(D) a movement of the connecting rod 

Vapor lock results from (__+). 

(A) oil that vaporizes in the crankcase 

(B) premature vaporization of gasoline 
in the carburetor 

(C) use of gasoline of low volatility 

(D) failure of the gasoline to vaporize 
at the proper time 


. Maximum operating power for aircraft 


engines may be obtained from a fuel 
mixture consisting of (__). 
(A) 11 parts air, one part gasoline 
(B) 18 parts air, one part gasoline by 
volume 
(C) 13.3 part air to one part gasoline 
by weight 
(D) 16.2 parts air to one part gasoline 
by volume 


. The chief advantage of the pressure fuel 


system in an airplane engine is (__). 
(A) fuel lines will not clog 
(B) permits flow of fuel in any posi- 
tion of flight 
(C) fuel is fed to the carburetor with 
greater pressure 


. A crankshaft whose pins are offset 3 in. 


would give an engine a stroke of (__). 
(A) 7 in. (C) 6 in. 
(B) 8 in. (D) 9 in. 


. Assuming that there is a power stroke 


every 120 deg. of crankshaft turn in a six- 
cylinder engine, there would be (__). 
(A) a power lapse of 60 deg. 
(B) power overlap of 60 deg. 
(C) neither lapse nor overlap of power 
(D) a valve overlap of 20 deg. 


. The function of the carburetor float 


chamber is (__). 





. 
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16. 


17. 


18. 


19, 


20. 


(A) to remove impurities from the fuel 
by floatation 
(B) to mix the fuel and air in the 
proper proportions 
(C) to provide a constant flow of fuel 
to the rhetering system 
The amount of fuel metered by the 
carburetor and mixed with air is con- 
trolled by (_). 
(A) size of the float chamber 
(B) type of fuel used and its density 
(C) the venturi tube 
(D) the size of the main jet opening 
A supercharger is a mechanical device 
used in airplane engines in order to (__i+)«. 
(A) charge the battery at a faster rate 
(B) supply more current to the ignition 
system 
(C) priming the fuel lines prior to 
starting 
supplying the engine with a greater 
weight and volume of fuel mixture 
especially at high altitudes 
A larger supercharger impeller (in di- 
ameter) is preferable to a smaller one 
because ( 
(A) it produces more air pressure 
(B) it can travel at a lower r.p.m. and 
still produce the necessary pressure 
(C) it provides more fuel economy in 
operation at high speeds 
The term ignition applied to an internal 
combustion engine means ( 
(A) the system of electric wiring used 
to furnish current 
(B) the process of burning a fuel 
mixture in the combustion cham- 


(D 


— 


ber of the cylinder 2 
(C) the “timing” of an engine so that 
the valves open in proper sequence 2. 
A six-cylinder engine with a bore of 5 in. 
and a stroke of 8 in. has a total piston 
displacement of (__). 13. 
(A) 117.81 cu. in. 
(B) 942.48 cu. in. 
(C) 1042.64 cu. in. 
(D) 40 cu. in. 14. 
Key for Part 1 
1A 8. C 15. C 15. 
2. ¢ 9. C 16. D 
3. B 10. B 17. D 
4.A ai... C 18. B 
5.B 12. B 19. B 
6. C 13. C 20. B 16. 
i 14. C 
Part 2 


Directions: 


Directions: 


Key for Part 2 


1.B 6.Q 13... D 
2.M a; FJ 12. E 
3. 8 8. A 13. F 
4.P 9.R 14. G 
5.N 10. C 15. H 
16. S 

Part 3 


In the indicated space you are 


to supply the missing word or words to com- 
plete the statement correctly. 
1. Two types of engine cylinders (shapes) 


10. 


used in internal combustion engines are 
TUM sachs 308 479 


. Two types of valves commonly used in 


EG Rete ReLe and 


airplane engines are 
PISO SSS valves. 


. The function of the plate cam in ..... 


a vacial engine is to ............. 


. Three types of engine lubricants (classi- 


fied as to source) are: 


. The function of the rocker arms in a 


radial engine is to ............ 


. Two products of oil distillation are 
a Cra ee 
eo in viscosity 


when heated and to in 
viscosity when chilled. 


. Free sulphur may be detected in oil by 


immersing a piece of ............ in it 
for several hours. 


. The top or closed part of the piston is 


commonly known as the ............ 
Pistons in modern aircraft engines are 
MEE 0. oc: 
The function of the connecting rods 
BOD 5 oo oh Pas Git. san 
Two systems of lubrication used in inter- 
nal combustion engines are: 

eee eee | ee 
External combustion engines generally 
Oe eee types of fuels, but 
internal combustion engines commonly 
MRD sche ore oh types of fuels. 
The piston is connected to the connecting 
rod Wy wieane Of ...........%. 
Depending upon the type of engine, a 
connecting rod may be of the ......... 
Gir SO oc ceo sss, SPOS 
WOU ss Saient es type. 
The various phases of the four-stroke 
cycle in successive order are: 


Find the statement in the right-hand column that matches each statement in 


the left-hand column most closely. In the parentheses place the identifying letter. 


10. 


$2. 
13. 
14. 
1S. 
16. 


SMPIAKN SF wWNH 


) 2-stroke cycle 

) Uses fuel injector 

) Lean gas mixture 

) 180 deg. crankshaft 
) 360 deg. crankshaft 
) Lead tetraethyl 

) Camshaft 

Cam lobes 


Greater supply of fuel mixture 
to engine cylinders 


Tallow 

Castor oil 
Paraffin-base petroleum 
Pour point 

Viscosity 

Straight run gasoline 
Cracked gasoline 


LQ LALO manta te... ee UT 
we 


ee Oe Sa 


YA OMOZSMAS SrompUAMD> 


. Plate cam 


Clark cycle 
Animal oil 


. Vegetable oil 


Mineral oil 
Cold test 
Saybolt test 


. Fractional distillation 


Otto cycle 


Actuates the valves 
Higher compression ratio 
6-cylinder engine 


. Diesel cycle 
. Radial engine 


Detonation 

4-cylinder engine 

Permits greater compression with no 
pinging 

Engine supercharger 

Destructive distillation 
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7. 


18. 
19. 


20. 


24. 


22. 


23. 


24. 


23. 


a 


28. 


29. 


30. 


at. 
32. 


34. 


35. 


oOn- 
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Be 3 sda, peers a a 

* Rat re eee re or 
A four-stroke cycle engine produces a 
power impulse every .......... degrees 


of crankshaft turn, whereas the two-stroke 
cycle produces a power impulse every 
PN ee degrees of crankshaft turn. 
The function of a wobble pump in the 
MME Te M8 MOS to eek 

An airplane engine may be operated on 
a mixture ranging from .......... 
parts air to one part gasoline (rich 
WUE) 10. 5. es part air to one 
part gasoline (lean mixture). 

A four-cylinder engine of 90 h.p. would 
be likely to employ a ......... type 
of fuel system. 

The function of the carburetor is to 
In general, the more volatile the fuel that 
a | a re the size of the 
intake manifold for most efficient oper- 
ation. 

The carburetor is connected at one end 
ROMER 5 5c. srs Sees and at the other 
MeN. 653 as 

Most airplane engines today use a 
scence” Dest, to furnish the electrical 
energy necessary for the operation of 
the ignition system. 

Ignition in the Diesel cycle is produced 
|, RE eee Oe whereas in the Otto 
cycle, it is produced by ............ 


. A six-throw twelve-cylinder engine has 


bite thee, . connecting rods on each 
crankpin. 

Three types of engine bearings used in 
airplane engines are: 


The aircraft engine crankcase is usually 


a, res: , the reason for 
SL er ene 

The intake manifold carries ; the ee 
ie em the ......:....... t the 
cylinders. 


If the firing order for a six-cylinder 
vertical engine is 1, 5, 3, 6, 2, 4, the 
firing order from left to right bank of 
a twelve-cylinder V engine would be: 
Left bank, 
Right bank, 
The function of the induction coil is 
One horsepower of work is done when 
Ib. are raised ....... ; 
in one minute. 


. The efficiency of an engine with an in- 


dicated horsepower of 100 and a brake 
a. as shown on a dynamometer, 
of 80 hp., 
Four different types of airplane engines 
in use today are: 


The plate c: cam is located in the 

section of the radial engine, whereas the 
cylinder foundations and the main crank- 
shaft bearings are located in the .. 
section. 


Key for Part 3 


. I head and L head. 
. Mushroom, tulip. 
. Actuate the push rods (which in turn 


actuate the rocker arms). 


. Mineral, vegetable, animal. 
. Actuate the valves. 

. Gasoline, naphtha, benzene. 
. Decrease, increase. 

. Copper. 

. Head. 
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10. 
11. 
12. 
13. 
14. 
15. 
16. 


17. 
18. 
19. 
20. 
21. 


Directions: 


Aluminum. 

Transmit power from piston to crankshaft. 
Splash, pressure. 

Solid, liquid. 

Piston pin (wrist pin). 

Plain, articulated, split. 

Intake, compression, combustion, or power 
exhaust. 

720, 360. 

Prime, fuel lines for starting. 

ti oe 

Gravity. 

Vaporize the fuel and mix it with proper 
amount of air. 


. Smaller. 

. Fuel supply, intake manifold. 

. Magneto. 

. Electric spark, heat of compression. 


- 

. Plain, roller, ball. 

. Aluminum, lightness. 

. Fuel mixture, carburetor. 
ent beak, i, 5, 3, 6, 2, 4; 


Right bank, 6, 2, 4, 1, 5, 3. 


. Increase the voltage. 

. 33,000, 1 ft. 

. 80. 

. Radial, V, opposed, in line, X, W. 
. Nose, main. 


Part 4 
Place a circle around the 


correct answer to denote whether the state- 
ment is correct (yes), or incorrect (no). 


i. 


rl. 


About 75 per cent of the heat 
energy developed by an air- 
plane engine is converted into 
useful work 


Yes No 


. The greatest loss of heat 


energy in airplane engines is 


through friction and radiation Yes 


. Petroleum products such as 


gasoline and Diesel oil are 
called hydrocarbons because 
they produce heat through the 
burning of hydrogen and 


carbon which they both contain Yes 


. An engine running on a rich 


mixture produces less carbon 


than running on a lean mixture Yes 


. Asphalt and paraffin base are 


classifications of vegetable oil Yes 


. Asphalt-base oil contains very 


little sulphur and is dark and 


heavy with a disagreeable odor Yes 


- Most paraffin-base oil is at 


present obtained from Pennsy]l- 
vania, West Virginia, and New 
York, whereas asphalt and 
semiasphalt-base crudes pre- 
dominate in midcontinent and 


Pe No 


. Free or uncombined sulphur is 


desirable in a good grade of 


engine oil... Yes 


. Paraffin-base oils have a lower 


drop in viscosity than asphalt- 
base oils when heated, and 
therefore are better for use 


in airplane engines........... Yes 


. An oil of low viscosity is desir- 


able in an engine that develors 
a high temperature. .... 

Oil with a low flash and fire 
point will cause excessive oil 
consumption, whereas too high 
a flash and fire point may 
result in the fouling of spark 
plugs, and cause excessive 
carbon residue...... 


. Oil after being used in an 


engine for a certain length of 
time “wears out” and has no 


further use No 


14. 


15. 
16. 


17. 


18. 


19. 


20. 


ma. 


22. 


23. 


24. 
25. 
26. 


27. 


28. 


29. 


NOTE: 


Gasoline can be compressed to 
a higher degree than benzol 
and therefore is better for use 
in the internal combustion 
engine 
A highly volatile gas is one 
that has a high rate of 
evaporation when exposed to 
Seco hws goannas 
The gravity-feed fuel system 
uses a fuel injector.......... 
A double-barrel carburetor is 
really 2 carburetors in one, 
since it has 2 main jet 
a ees ere 
Compression ratio is the 
amount a gas can be com- 
pressed before burning spon- 
NE $5 9555.5 ty ahi Gee ese 
Locking keys are used to 
insure shut off ignition....... 
The exhaust-valve spring is 
usually lighter than the intake- 
valve spring so that it may 
be opened more readily...... 
Without the use of a super- 
charger, an airplane engine 
flying at high altitudes will 
eee 
The make-and-break ignition 
system is the same essentially 
as the jump spark system... 
The function of the condenser 
in the ignition system is to 
draw the current from the 
points when they open, and 
thus collapse the magnetism 
in the primary coil.......... 
In a radial engine, the push 
rods are in direct contact with 
ak ee ee eee 
The purpose of piston rings 
is to reduce oil consumption. . 
Radial engines use the plain 
type of connecting rod. . 

A poppet valve is one “that 
makes a popping noise in 
opening and closing, and is 
therefore not used in_air- 
plane engines........ 

Most radial engines have an 
odd number of cylinders be- 
cause it would be impossible 
to fire every other cylinder 
successively, and yet have the 
firing impulses evenly spaced 
around the crankshaft with an 
even number of cylinders 

A radial engine may be divided 
into three sections: nose 
section, mounting section, and 
supercharger section. . 

The magneto incorporates in 
one unit the mechanism for 
generating current, and step- 
ping up the voltage 


Key for Part 4 


no 11. yes 
no 12. no 
yes 13. no 
no 14. yes 
no 15. no 
no 16. yes - 
yes 17. no 
no 18. no 
yes 19. no 
10. no 20. yes 


PRA RAS SSS 
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13. 


Yes 


Yes 


Yes 


Yes 


EDUCATION 


No 


No 
No 


No 


No 
No 


No 


No 


No 


No 


No 
No 
No 


No 


No 


No 


No 


In the aeronautics test published in 


the January, 1941, issue of INDUSTRIAL ARTS AND 
VocATIONAL EpucaTION, by this same author, 
several questions concern student solo licenses. 
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This correction applies especially to Part 3, 
question 6. The Civil Aeronautics Authority has 
canceled future issuance of student solo licenses, 
effective as of May, 1940. Those previously 
issued, however, remain enforced until May, 
1941, after which they cannot be renewed. Under 
present regulations a student may fly solo after 
eight hours of dual instruction, and after passing 
a physical examination. He must receive a signed 
certificate from his instructor attesting to his 
experience and ability to fly solo. 


TESTS FOR THE PRINT SHOP 
E. V. Ahonen, 


Junior High School, 
Chisholm, Minn. 


Part I— Test on Related Information 
History of Printing 
The following consists of a series of in- 
complete statements. In the blanks, provided 
for that purpose, insert the word or words 
that will complete the thought. 


(Example: Question 1 is correctly 
answered.) 

1. A continent that once existed between 
Africa and Australia is now called 
Lemuria. 

2. Piles of stones raised to commemorate 
some event in prehistoric days were 
called 

3. The early Egyptians perfected a system 
of writing called .... 

4. The Chaldeans perfected a system of 
recording on clay tablets. They used 

=e letters. 

5. A tall reed from which early paper was 
made is called 

6. The Chinese had been. making paper long 
before the Europeans. They made it from 


7. To modern civilization, the ‘Phoenicians’ 
greatest contribution was the .... 


8. Vellum is made from the skins of 


9. Parchment is made from the skins of 
10. A long strip of papyrus, vellum, or parch- 
ment, rolled up on two sticks, on which 
records were kept during the Middle Ages 
was called a 
11. The man who is credited with the inven- 
tion of the printing press was named 


12. Printing was intrdduced into England by 

13. The first country in America to have a 
printing press was 

14. The first printer in Pennsylvania was 

15. The greatest of all early American printers 
was the colonial statesman 


Part II — Test on Related Information 
Requirements and Compensation 

1. Printing ranks .. among the 
industries of the United States. 

2. Most of the printers in the United States 
are ... eas MRS 

3. To be a printer a boy must be 

handed. 

4. A printer’s eyesight must be - He 
cannot therefore be : 

5. A printer must have an 
sense in order to succeed. 

6. Most print shops follow the 
regulations in regard to wages, etc. 
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7. All branches of the printing industry are 
thoroughly Pee 
8. According to the Cleveland survey, the 
percentage earning good wages in printing 
is higher than is any other industry 
except in 
9. One half as many employees in auto- 
mobile factories earn or 
more per week as in the printing industry. 
One eighth as many employees earn $25 
a week or more in the and 


10. 


as do in the print shops. 





RAPID DETERMINATION OF 
LUMBER AND SHEET- 
METAL COSTS 

Robert Cooley, 
High School, 
Lake City, Mich. 


The device illustrated in Figure 1 consists 
of a piece of %4 by 27 by 40-in. veneer, painted 
white, over which were painted the green, 
black, and red stripes and figures. The cost 
table at the top was prepared on thin paper 
and shellacked onto the painted surface. The 
guide strips at the bottom and the right were 
of material 1-in. square stained a dark color 
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Part III— Test for Printing 
The System of Measure 
The following are a series of statements 
that can be finished by writing the proper 
word into the space provided for it. 


1. The printer’s system of measure is called 
the 


2. In 1 in) there are... ...::. points 
3. I 2am, there are ......... picas. 
4. In 1 in. there are ........ nonpareils. 








and attached to the veneer base with 3/-in. 
screws put through from the back. The entire 
devise received two coats of clear varnish 
and was secured to the wall of the shop at 
a height convenient for the shop boys to use. 

The cut of lumber or metal to be measured, 
which cut is usually rectangular in shape, is 
placed snugly in the lower right-hand corner 
against the guide strips and flat against the 
board. The position of the one exposed corner 
of the piece of material to be measured is 
noted with relation to the curved lines on 
the measuring device. Following the nearest 
curved line downward to the table at the left, 
the scale or measure may be readily estimated 
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5. 6 points are equal to one .. 
6. 2 nonpareils equal one ....... 
7. This system of measure was 
by a French engraver named 
. In 5 in. there are picas. 
9. How many leads are there in a slug? 
A form was set 30 picas long and 18 picas 
wide. It is to have a 3-pica margin all 
around it. What is the paper size in in.? 


developed 


oo 


10. 





to tenths of a board foot or of a square foot. 
Following the same line to the cost table at 
the top, the total cost of the piece will be 
found in the vertical column corresponding 
to the line followed, at a point intersected 
by the row horizontal to the price per square 
foot. The prices per square foot are between 
the paired lines in the cost tables as shown 
in Figures 1 and 2. 

In Figure 1 a board to be measured is 
shown in position on the measuring device. 
The corner at A is nearest a curved line which 
when followed downward and to the left 
shows the piece of material to contain approxi- 
(Continued on page 209) 
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Note: Below; after the numbers 
12.3, etc, name the parts with 
corresponding numbers found 
in circles in adjoining drg. 
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Architectural Drawing Test. Submitted by R. J. Watson, South Hills High School, Pittsburgh, Pa. 
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(Continued from page 204) 
mately .6 of a board foot. The same line 
followed upward to the cost table shows the 
total cost of the piece to be 5 cents at the 
price rate of 8 cents a board foot. 

The plotting of the curves may be done as 
shown in Figure 3. A piece of wrapping paper 
2 by 3 ft. is marked off in squares two 
tenths of a foot on a side. Each small square 
will then have an area of .04 of a square foot. 
The numbers, placed at the intersections of 
lines forming the sides of the squares in 
Figure 3, are the respective areas of the 
rectangles, below and to the right of the 
intersection, formed by the two intersecting 
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lines and the guide strips of the measuring 
device. 

In Figure 3 a curved line is drawn through 
all points representing .4 of a square foot. 
It will be seen that a rectangle placed in the 
lower right-hand corner of the device, the 
exposed corner of which touches the curved 
line at any point, will have an area of .4 of 
a square foot. A line is now plotted on the 
wrapping paper through all of the one-tenth 
points. Another line is plotted through the two- 
tenths points, anther through the four tenths, 
the six tenths, and every even tenth thereafter. 

After all the curved lines are prepared on 
the wrapping paper it is carefully placed in 





























Pe A 
S| Sia ala 
Ole 
3/3:i8 a}la|oef— 
2° 
S| Ala z|/alo 
ele 
oinio 
| 2)5 ala) af 
v2 
ei nico 
2/2/83 ajalieae 
- o/ "| °C 
a) @| 3 31213 *.. 
9°2 
zi ule olwtia 
NR); Nie alate 
eaianio elie 
aul ula alate e°2 














19 
16 
2 


27 26 

24 23 

21 20 

18 18 

15 15 

12 12 
LL 
| a 












































gislg e|oln 
a] oa alealea - 
2°¢ 
8) 2/8 RRA 
alels ais/2 alele 
<i mie 2) a NQlale ve 
a 0 a ry alol-e 
3/3) 8 | &| a Rlale 
© oa ry a . 
3/3/38 3] &l a 8) 3)a = 
elale 2] oOo] ajloalea 
e| ei a] mia NRlalea 
© © ae 6 alele 
2/3/18 3/ 8/8 N)ate 
8°¢ 
c| |e ola = © 
Oa ae) o|a|& 2/2)A 
oa] wlio o}] ala zslole 
zi <s|/< m| om] a a ee 
al alo el] ole olole v 
a Lon! a 





























209 


position on the painted surface of the meas- 
uring device and a row of points pricked 
through the paper into the wood along each 
curved line. After the paper is removed the 
pricked points serve as a guide for painting 
in each stripe. The stripes are 1/16 in. broad. 

The board-foot lines begin with one tenth 
square foot, two tenths, and every two tenths 
thereafter. The even feet are shown by heavier 
lines. More lines than this make for con- 
fusion. The odd tenths may be quite accurately 
estimated. The numbers indicating the size in 
board feet are placed in a vertical column on 
the left-hand border of the device, as shown 
in Figure 1. 
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The cost table, shown in Figure 2, is placed 
horizontally in the top border. Costs are 
calculated to the nearest cent on prices rang- 
ing from 4 to 12 cents inclusive. Prices per 
board foot or square foot are enclosed within 
pairs of heavy vertical lines. Although there 
is a plotted curve only for every two tenths 
of a board foot, there is a vertical cost 
column for every one tenth of a board foot. 
To make easier reading the horizontal rows 
are grouped in threes. The board measure scale 
and the cost table are prepared for materials 
1 in. thick or less. For 2-in. material the values 
indicated are doubled, for 3 in. they are 
tripled, etc. For prices more than 12 cents 
a board foot the cost may be determined as 
a multiple of an indicated value or the sum 
of two indicated values. For example, at a 
15-cent price the cost could be taken as three 
times the cost at 5 cents or the sum of the 
costs at 7 cents and 8 cents. 

This measuring device has been used for 
four years by seventh-, eighth-, and ninth- 
grade boys. Five minutes’ instruction in its use 
to the student-supply foreman is sufficient 
and the others learn from him. 

It is admitted that the use of this device 
does not compel the student to measure and 
estimate his materials, but it does save much 
time for the instructor and students and 
greatly reduces chance of error in the meas- 
urement of odd-size pieces. 


WORN, FEUDAL-OAK RADIO OR 
FIRESIDE BENCH 
C. Forrest Felix, 

Johnstown, Pa. 

This bench is a very fine project for junior 
high school shops. Since the first bench was 
designed in 1936 the Garfield Junior High 
School hand woodwork shop has turned out 
about 125 of these benches. 

Material: Oak 


4 pe. 14% x 2%4 x18” Legs 

2 pe. 14% x 234x12” Crossbar for legs 

lpe.1%x2 x28” Stay brace 

2 pe. 14% x 21%4 x12” Top bar for legs 

lpe.1%x11 x24” Top 

2 pe. 1% x 2% x 24” Sides for top cut to 
shape 

2 pe. 1%x1%x11” Warp strips on end of 
top 
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16 Screws, f.h. 114, No.10 Warp strips and legs to 


top 
8 Screws, f.h.2, No.10 Top bar to legs 
2 Screws, r.h. i134, No.10 Stay brace 


The top may be hollowed out or may be 
steamed and bent to shape. After steaming it 
should be allowed to dry for a week or 10 
days. Then cut the sidepieces to the shape 
of the top piece and fasten them in place with 
glue and 1%4-in. brads. Then glue and screw 
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dark mission-oak oil stain. When dry, give a 
thin coat of dull varnish. Let dry. Then mix 
white lead and turpentine to a creamy thick- 
ness. Apply so that it works into the grain. 
Then rub off and clean across the grain. Let 
dry. Then give a finish coat of dull or satin 
finish varnish. Let dry and wax. 

If gloss varnish is used it should be rubbed 
down with water and pumice stone to a dull 
finish. 





on the pieces at ends of top. Round and shape 
ends and sides from center, and taper to ends 
and corners. Cut deeper in center than at 
ends. 

The legs must be shaped, cut, and finished 
before assembling. The legs involve two mor- 
tise-and-tenon joints of angle shape, and two 
dado joints at the top which are assembled 
with two screws in each leg. When assembled, 
fasten with screws to top. The stay brace is 
bent or cut to shape in the same manner as 
the top. 

Shape legs and stay brace with drawknife. 
Do not try to get all the drawknife marks 
out, when sanding, as this adds to the antique 
appearance when finished. All corners are 
rounded. A course cabinet file can be used to 
good advantage. 

The finish is gotten by using a medium 


10-FT. SAILING SURFBOARD 
James McGregor, 


Polytechnic Elementary and Junior 
High, 


Pasadena, Calif. 


Time, ability, and cost are three of the 
many deciding factors, when selecting shop 
projects. There are many boys who have 
interests that are more than just passing 
fancies, but who, for lack of sufficient funds 
of their own, or lack of funds, faith, and 
interest on the part of parents, are denied 
the privilege of carrying out their interests. 
The one question which is always with us, is, 
what will it cost? The sailing surfboard or 
skiff, illustrated and described herewith is 
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within reach of the pocketbook of many, and 
presents one method of catching the prevail- 
ing interest and enthusiasm of boys in aquatic 
sports. Ideas are born from interest and 
enthusiasm, and if we do not encourage the 
latter we are not likely to catch many of 
the former. 

This boat is strongly constructed, and makes 
use of one of the comparatively new materials 
of industry. There is no cockpit, the operator 
simply lying in a prone position. A boy who 
contemplates this project or any other boat 
should be able to swim and handle himself 
well in the water for any emergency which 
may arise. 

Sizes given in the accompanying drawings 
show the true length and true width for the 
sides, but do not include the thickness of deck 
and bottom. Sizes for deck and bottom 
indicate the full outside dimensions. 

Sides are made of straight-grained material 
free from all defects to facilitate bending. 
These are marked in pairs according to shape. 
The position of the ribs must be carefully 
laid out. The ribs should be housed 3/16 in. 
deep to fit %-in. prestwood with the excep- 
tion of ribs 4, 6, and 8, which are of 34-in. 
spruce. 

Bow and transom are next made, and side 
and edge bevels must be marked and cut very 
accurately, because they determine largely the 
symmetry of the complete job. Hardwood is 
better than softwood for the former, to enable 
the screw fastenings to hold well. Ribs 6 and 
8 are then marked and cut to shape. 

The first assembly is then made. This 
consists of sides, bow, and transom. A 3% by 
6-in. temporary spreader is used to hold the 
sides apart at rib 7. Sides are glued with 
casein glue and screwed into bow and 
transom. Clamps are desirable while doing 
this part of the job to make sure of tight 
joints. They also help considerably in form- 
ing an equal bend on each side. After cutting 
ribs 4, 6, and 8, to shape, a trial should be 
made with these clamped tightly in place. 
This is necessary because should the width 
of the boat be too wide at ribs 6, 7, and 8 
there will not be enough material to cut deck 
and bottom from one sheet of prestwood as 
planned in the drawings. Therefore, before 
fastening ribs 4, 6, and 8 for good, lay out 
deck and bottom patterns on material as 
showr in drawings, checking with the partly 
assembled boat, comparing sizes, and making 
any change in lengths of ribs 4, 6, and 8, 
before these are finally glued and nailed 
in place. 

The remaining ribs of the boat may then 
be made. Due to the dark color and hard 
nature of prestwood, a set of patterns for 
those ribs, made from discarded posters or 
other available cardboard are of great 
assistance, and give the student a good work- 
out in laying out templates. Before cutting 
the ribs to proper length, it would be well 
to again check the sizes of these at respective 
places in the partly assembled boat. If ribs 
are not fitted carefully there is trouble. The 
only fastening used is glue and a good close 
joint. If ribs are too short they will not hold, 
and if too long, they will bend at the center. 

After finishing the ribs, work on the center- 
board well is next in order. A dado joint is 
cut on each side of the centerboard well to 
receive the two half ribs 7. The opening in 
the centerboard well should be made accord- 
ing to the thickness of material to be used for 
the actual centerboard, allowing for clearance 
and the addition of paint. Before assembling 
the well, the inside surfaces should be painted. 
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Brass machine screws, and a coating of marine 
glue at the joints will hold the parts securely, 
and make watertight joints which are essen- 
tial. The completed well is, of course, held in 
place by brass screws through ribs 6 and 8. 

The mast block is made from a piece of 
3 by 3 in. placed on end. The thickness of 
the mast has to be decided at this point. For 
a 134-in. mast at the bottom end, the size of 
hole in the mast block will also be 134 in. 
with clearance. Another method of making the 
mast block is to use 34-in. material, filled in 
between ribs 3 and 4, one piece across under 
deck, and another close to the bottom. This 
latter method is suggested for those who 
prefer to have extra fittings for rigging or 
stays on the deck, thereby building a solid 
place for fastenings near the mast. 

It also is necessary to provide means for 
draining water from the inside. Triangular 
pieces 2 by % in. are cut with chisel at the 
four corners of each rib. A 3%-in. hole is 
bored in the transom 2% in. from the bottom 
edge, either at the center or to one side. Over 
this hole a galvanized waste nut with plug is 
set in white lead and screwed in place. This 
drain plug in addition to acting as a drain, 
also acts as a breather cap, and should be 
removed when the boat is out of the water 
to allow for the expansion of air between the 
bulkheads. On a warm summer day, when the 
boat is left out of the water exposed to the 
sun for a long period, expansion of the air 
may be so great as to cause swelling of deck 
and bottom with the possibility of springing 
some joints. Two triangular corner blocks 
fitted close and glued inside between transom 
and sides will aid in draining water, and help 
to prevent water from lodging at corner joints. 

The bottom edges of sides, bow, and 
transom, should be planed off flush, and 
beveling of these parts will be necessary to 
conform to the curves on the bottom of the 
ribs. There are no short cuts here, but keep 
in mind that a close-fitting seam between 
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bottom and sides is necessary. The prestwood 
bottom may be laid out to shape from the 
drawings, allowing a little extra tor trimming, 
or, the bottom piece may be clamped in place 
and marked to fit the assembly. In any event 
the bottom should be given a trial fit and 
clamped in place to find out if joints are close. 
When this is done cotton tape is stretched 
along the edges of the sides, also at bow and 
transom and set in marine glue. Another 
layer of marine glue is spread over the tape 
before proceeding. Clamping bottom at the 
center of the boat first, and working toward 
bow and stern is the best method of prevent- 
ing any possible bulging. Fastening is ac- 
complished by means of 3d galvanized finish 
nails placed 1 in. apart. In nailing as in 
clamping it is better to start at the center 
of the boat and work toward bow and stern. 
Surplus glue which has come out at the joints 
may now be wiped off, so as to avoid too 
much adherence to planes while smoothing off 
the surplus edge of the bottom. 

Two coats of good lead paint should be 
applied to the complete inside of the boat, 
and the underside of the deck. 

Mast, deck, and rudder fittings have been 
reduced to a minimum in this boat to keep 
down the cost. If additional fittings are desired, 
preparation for them will have to be made 
at this stage of construction. 

If side stays are used on the mast, provi- 
sions for fastening them are required on the 
deck. This can easily be done by bolting a 
piece of 1 by 6-in., 18-gauge galvanized iron to 
each side of the boat, 8 in. aft of the mast. 
A hole drilled in the end of each plate will 
provide a fastening for a swivel eye snap 
on the end of each stay. 

To put on a sail which can be hoisted up 
and down requires cleats on the deck, a mast- 
eye band at mast top, and a swivel pulley. 
If this is desired those cleats have to be 
fastened on the deck before it is nailed 
down. A 34-in. piece of pine or sprucé glued 
on the underside of deck at each location 
makes a good place to screw or bolt cleats. 

Examine inside of the boat and be sure 
there are no loose nails or tools left there. 
The deck is prepared and nailed in place in 
the same manner as the bottom. 

Finishing off the outside of the boat is 
the next step. All nails should be examined, 
and although setting of these im the deck and 
bottom is not recommended, they should be 
hammered down flush. Experience has shown 
that there is a preference on the part of 
some boys to put the deck on with the rough 
side of the material out. This is supported 
by the statement that the rough side affords 
a better grip to a wet bathing suit. 

The priming coat of paint can now be 
applied to the finished hull. Since there is 
little penetration of paint into prestwood, 
thinning should be done entirely with pure 
turpentine. By alternating painting with the 
making of mast, boom, rudder, and center- 
board ample time is given for paint to dry 
thoroughly. The builder is again cautioned 
that thorough brushing out, and almost scanty 
application is necessary, because of the prop- 
erties of tempered prestwood. ; 

The centerboard top is made from a piece 
of good hardwood, and the blade from spruce, 
which is housed into the top. Rudder and 
tiller are of similar materials and construction, 
fitted tight and held with casein glue. The 
notch in the centerboard is to prevent the 
board from floating out of the centerboard 
well. The rudder is held in place with two 
galvanized brackets which fit into two galvan- 
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ized eyes screwed into the transom. Brass 
screw eyes may be used in place of galvanized 
eyes. Instead of painting all parts of center- 
board and rudder, tiller and top of center- 
board may be treated with clear varnish, bring- 
ing out the natural color of the wood, and 
enhancing appearance. 

A good straight-grained piece of spruce is 
tapered and rounded for the mast. The boom 
is also of spruce, and for simplicity is not 
rounded, but fits into a wide hem in the 
sail. Mast and boom are held together with 
galvanized strap iron formed to shape. A piece 
of leather tacked around the mast where the 
boom fitting touches, will prevent chafing 
of wood. 

A % by 2%4-in. galvanized eyebolt fastened 
at the bow will be useful for tying up at 
landings, and for those who have included 
mast stay ropes in their construction, it will 
also serve as a place to secure the forestay 
from bow to mast top. The sail is held to the 
mast with 14-in. rope looped through gromets. 
A rope traveler is fastened to two screw eyes 
in the transom. The sheet may be controlled 
by a small pulley on the end of the boom, 
and a ring on the traveler rope. Another 
method is to bore a hole in the end of the 
boom, through which to pass the sheet, and 
having a cleat on deck at the stern. ; 
_ No serious difficulties have been encountered 
in building these sailing surfboards with ninth- 
grade boys, except in the painting, where in 
spite of many instructions the paint has been 
applied too thickly. 


Bill of Material 





No. 
Required Name Material Size 
2 pe. Sides Straight-grained spruce S4S %” x 6” x 12’-0” 
1 pe. Bow Hardwood S4S 14” x 2%” x 1'-3” 
1 pe. Transom Hardwood S4S 14” x 5%” x 1'-9” 
1 pe. Ribs 4, 6, 8 Straight-grained spruce S4S %” x 6%" x 6-0” 
1 pe. Ribs 7 Tempered prestwood 1” x 61%" x 2’-0” 
1 pe. Deck bottom, and Tempered prestwood ye” x 4’-0” x 12’-0” 
other ribs 
1 pe. Centerboard well Straight-grained spruce S4S “A” x 6%" x 2'-9” 
1 pe. Centerboard well Straight-grained spruceS4S 13/16” x 1” x 1’-3” 
1 pe. Mast block White pine S «£27 2 oO 
1 pe. Centerboard Spruce S4S 4%” x 11%” x 2’-9" 
1 pe. Centerboard Hardwood S4S 1%" x 1%" x 1-0” 
1 pe. Rudder Spruce S4S %” x 11%” x 1-6” 
1 pe. Rudder Hardwood S4S 144” x 3%” x 2'-6” 
1 pe. Mast Straight-grained spruce 2 : =F zie 
1 pe. Boom Straight-grained spruce 4%” x 2%" x 7-0” 
No. : 
Required Name Size It is well, therefore, to remember that the 


18 yd. Whitecottontape 1” 


4 pt. White marine glue 
1 lb. Casein glue 
2 Ib. Galvanized finish 3d 
nails 
2 doz. Screws 114”, No. 8 f.h. brass 
4 Screw eyes No. 1104, brass 
2 Galvanized rudder %” 
brackets 
1 pe. Galvanized iron 1%” x 12”, 14 gauge 
2 Stove bolts is” ¢ 0 oe 
6 Machine screws 3/16” x 234”, rh. 
brass 
1 doz. Washers 3/16”, brass 
30 ft. Whitecottonrope 1%” 


Sail of lightweight canvas with gromets, made to 
fit sail pattern. 


paint should be applied sparingly, that each 
coat must be permitted to dry hard, and 
finally to let the final coat dry specially hard, 
before that most interesting part, the 
launching. 


Painting Specifications 

1st coat, best grade ready-mixed outside white, 
thinned with pure turpentine. 

2nd coat, best grade ready-mixed outside white, 
not thinned. 

3rd coat, japan color thinned with airplane spar 
varnish, and just enough turpentine to make 
the paint brush out smooth. (One pint of 
japan color to one pint of varnish.) 

4th coat, repeat as for coat 3. 
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1% pints pure turpentine. 


Formula for those who prefer to mix their own 
paint, in place of the ready-made outside white: 


6 Ib. white lead soft paste. 
¥Y% pint spar varnish. 
% pint liquid drier. 


The above will make 3% of a gallon, and is 
enough for the two priming coats; the remain- 
ing two being the same as those given in painting 


specifications. 


SOAPBOX DERBY 


Bill Horrell, 
Carbondale, II, 


Sixth-grade pupils in the Allyn Training 
School staged a soapbox derby on the South- 
ern Illinois Normal University athletic field 
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last year. Under the direction of Delmar W. 


Olson of the college industrial-arts 


depart- 





Fig. 1. Fixing the steering wheel. The instructor 
only gives advice and help when asked. The de- 
signs were worked out by the students 


Fig. 2. 


“Line inspection’’—The students put 
the finishing touches to their car before the race 
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Fig. 4. Receiving the trophies. Trophies con- 
sisted of tin cans with handles soldered on them 





Fig. 3. Ready for the take-off. All procedures were carried out as those of the big races— 


startina flag, finish flag, and trophies 



































































































































i = 352 
474 ! a Ir = 
; «ee 
J _————7¢ \ 2" 4" CARRIAGE ee 
7 4 , BOLT ~~ e ° of 
le > 
“Ale |} Py 
MORTISE £ TENON ® 
JOINTS ‘GLUED 3 foe 
¢g AND NAILED /*) he - 
4 —jo-——e 
”“ ow Vf 
£*2Z CARRIAGE |! FS ie 
BOLT Vili as ae 
a re) ih 
| . oe 
SET uf r ATT 7 E 
=— x ' 1 + i=3> 
= ROD N mt ia Hid ia 
ia i © \ 
9 a 11 
it | ol 7 
Py} P| Ys hd be —-+ SECTION 
Tid f @) Ji . A-A 
At : 
: : 
1! + ‘oO 
| 9) Wil: "0 at 
| 6h ral ni He & 7 
: 2 Pee) @ 
| ; - ye ~~ er } 
4048 tj eaelmy | 
cO 1 AVE. 








Drawing table, submitted by Roy Alger, McGill, Nevada 








BEB 8S8YSEREE FAB 


< 











2S con- 
In them 








May, 1941 


ment, the pupils built the cars in industrial- 
arts classes, assembling the parts, and doing 
the painting. 

Two boys entered the derby for each par- 
ticipating car, alternately pushing and driving 
the car. At each quarter mark, the boys 
changed positions, the driver becoming the 

er, and the pusher becoming the driver. 
Unlike most soapbox derbies, the one held at 
Southern was run on a level track instead of 
on a hill. 

The winners of the derby, Bobby Brown 
and Jimmy Renfro, received loving cups, 
made by the industrial-arts pupils. 


VISUAL INSTRUCTION IN WOOD 
FINISHING 


Robert H. Wright, 


Public Schools, 
Fort Smith, Ark. 


The use of the senses, especially those of 
touch and sight, help one to form an opinion 
as to the success or failure of a finished school 
project. The finishing steps determine to a 
large extent the value which the student places 
on the project as well as on the information 
and experience which he has gained while 
making it. The wood-finishing cabinet de- 
scribed herewith, was designed and constructed 
in order to help form these desirable opinions. 

The reasons for attempting to develop this 
visual teaching aid are: 

1. It was realized that a problem affecting 
the finishing procedure needed to be solved. 

2. The students did not realize a need of 
better finishing technique. 

3. The pupils did not properly prepare the 
surfaces for finishing. 

4. The students were using expensive ma- 
terials with poor results. 

The problems that had arisen in the finishing 
room were used as criteria for judging effec- 
tiveness in the use of the visual instructional 
materials. The teaching device shown in Fig- 
ure 1 was planned to fulfill the following recog- 
nized instructional needs: 

1. To furnish a device for student self- 
evaluation. 

2. To familiarize the student with first-class 
finishing and finishing méthods. 

3. To require students to make decisions, or 
to rely on their own judgment after a concrete 
comparison. 

4. To make readily accessible instruction 
sheets. 

5. To set standards of workmanship. 

_ 6. To present what can be done with what 
is at hand in equipment and materials. 
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7. To enrich the students’ knowledge as to 
the nature of trees, their growth, and 
properties. 

By an analysis of instructional needs it was 
found that there was a need for seven panels 
in the box. The selection of information, with 
the number of slides and content on each, will 
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depend, of course, on how essential the ma- 
terial is, the number of cases occurring, and 
the frequency of defects occurring in the final 
finishes. Figure 1 shows the box with seven 
slides. Each slide is extended far enough 
beyond the edge of the one in front, to permit 
the reading the title of the instructional unit 
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The panel showing defects that are to be avoided. At A are shown sanding defects; . 
B, end grain not sanded properly; C, poor lathe work; D, properly and improperly 
prepared end grain 
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The cabinet for housing the visual instruction panels 


on the slide pull. The box is 31% in. long at 
the back and 24% in. at the front. It is 14 in. 
high and 10 in. deep. The slides are made of 
three-ply paneling which work in grooves cut 
along the top and bottom of the box. 

The information on each slide is divided into 
four divisions. An explanation of the four 
divisions of Slide I, pictured in Figure 2 is 
given here: Title: Mahogany Wood; Mahog- 
any Oil Stain. 


Facts About the Wood 

1. Mahogany grows best and is most numer- 
ous in Mexico, Honduras, and the West Indies. 

2. The tree reaches maturity in a period of 
200 years and attains a height of 50 to 90 ft., 
with a diameter of from 5 to 12 ft. 

3. The color of the heartwood is red-brown 
and the sapwood is yellow in color. 

4. It is a heavy, strong, and very hard wood, 
works well and is very durable. 
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5. Mahogany has a porous grain, and is an 
open-grained wood. 

6. The wood has been used for many years 
in fine furniture, veneer finishing, and other in- 
terior work. 

Preparing the Surface for the Finish 

1. After the surface has been planed and 
scraped it should be’ assembled into the 
project. 

2. Sand well with No. 1 sandpaper. 

3. After sanding with No. 1 sandpaper, sand 
well with 1/0 sandpaper. , 

4. Sponge the entire project with a soft 
cloth. Use water or water with a few drops 
of glue added for a sponging liquid. After the 
wood is thoroughly dry, sand carefully with 
No. 2/0 sandpaper. 


Finishing Procedure 

1. Remove all dust or other foreign par- 
ticles from the wood. 

2. Apply a coat of Mahogany Oil Stain. 

3. Allow to dry at least 24 hours. 

4. Apply a generous coat of wood filler 
(stained). 

5. Allow the filler to dry for 24 hours. 

6. Sand off any rough filler spots when the 
filling coat is dry. Use a worn piece of No. 
2/0 sandpaper. 

7. Dust off well. 

8. Apply a thin coat of shellac. Use 4 shel- 
lac, % alcohol. Let dry for 8 hours. 

9. Sand carefully with No. 2/0 sandpaper. 
Dust off. 

10. Apply a coat of rock spar varnish, 
slightly thinned. Let dry for 24 hours. 

11. Steel wool or sand carefully. Dust off. 

12. Apply another coat of varnish. No dilut- 
ing is necessary on this coat. Let dry for 36 
hours. 

13. Rub down slightly with steel wool and 
then rub the surface good with rottenstone 
and water. 

14. Polish off. 

15. Wax. 


Questions 

1. What is the action of rottenstone on a 
finish? 

2. Why is most mahogany expensive? 

3. Why sponge the naked wood with water? 

4. Why should we steel wool with the 
grain? 

Panel 6 in Figure 3 shows some common 
lathe and end grain. defects. The arrow at A 
shows sanding rings as a defect and the card 
at the right of the sample gives the following 
information: 

This defect was caused by sanding on the 
lathe. Sanding the project while it is on the 
lathe is a necessary step in the finishing of a 
lathe job, but it is also a necessary step to 
sand out the marks that go across the grain. 
These unsightly marks are one of the most 
common failures. 

The arrow at B shows the concrete results 
of a project lacking enough sanding on the end 
grain. The card at the left of B imparts this 
information. 

Sanding on the lathe is easy and will smooth 
most of the faceplate work satisfactorily, but 
to get the end grain smooth extra work will be 
necessary. If the end grain is pitted badly start 
sanding with No. 1% sandpaper and work 
down to a final No. 2/0 sandpaper. 

The arrow at C shows the effect in the ap- 
pearance of an uneven bottom cut on the 
lathe. The card at the right of the turning 
says: 

“This wavering and uneven bottom cut was 
the result of a hesitating finish cut. Sanding 
will not correct this defect; it will have to be 
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recentered on the faceplate. A few well- 
guided cuts with the round nose tool will 
correct this fault.” 

The arrow at D gives a comparison of end 
grains on four pieces. Two have been properly 
prepared, two have not. The card at the left 
of this defect explains: 

“The most beautiful part on a piece of wood 
is the properly finished end grain. Until you 
can clearly see the natural color of the wood 
on the end grain you know that more sanding 
is necessary. If you plane the end grain and 
sand it, you will find that it is not hard to 
turn a white, cloudy end grain into the natural 
beauty of the wood.” 

The largest card in the middle of the slide 
deals with some challenging questions for the 


students’ attention. They are as follows: 

1. Explain how a dent in wood can be re- 
moved by applying a damp cloth and a hot 
iron over it. 

2. What effect does scraping a board have 
upon the finished appearance? 

3. Explain the cutting action of a plane iron 
or knife. 

4. Give two or three points to remember 
when filling holes in wood with plastic cement. 

5. Do we have to have pencil marks on the 
surface of our wood? How can they be 
removed? 

6. What makes wood get dirty? Does 4 
piece of white pine collect more dirt than 2 
piece of walnut? : 

7. Why do sand scratches across the grain 
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of a piece of wood become more visible after 
a finish has been applied? 

Slide No. 7 has two panels, each of which is 
divided into four divisions by saw kerfs. These 
divisions deal with the eight most common 
defects that have been observed as failures in 
the finishing of students. The defects and their 
explanations are listed as follows: 

1. Plane marks as a defect in the finishing 
of wood. 

This defect is present because the jack plane 
blade was not properly adjusted. The plane 
can very easily be lined up by using the lateral 
adjusting lever. One good method of doing 
this is by sighting along the bed of the plane. 

2. Holes in wood as defects in the final 
finish. 

Holes such as this should be filled with a 


plastic filler before proceeding with the job. 
This plastic wood filler can now be bought 
already mixed to properly blend in color with 
the common kinds of wood. If you color your 
own filler consult your instructor before 
using. 

3. Scraping marks as a defect in the finish- 
ing of wood. 

These marks are the result of using a dull, 
nicked cabinet scraper. The blade should have 
been filed to a 45 deg. level, whetted, and 
drawn to a suitable burr edge with a burnisher. 
The burr should be discernible when drawing 
the finger along the edge. Scraping on open- 
grained wood is a very important operation in 
the finishing; the smooth, high portions of the 
stock must be scraped down to the level with 
the coarser, low portions. 
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4. Sanding across the grain of wood as a 
defect in the final finish. 

To remove this kind of defect, it is nec- 
essary to sand completely through the finish to 
the wood beneath. Sanding across the grain is 
due largely to carelessness and should be avoid- 
ed. Remember that it is necessary to stroke 
approximately twenty times with the grain to 
remove the scratches made by one stroke 
across the grain. 

5. Dirt as a defect. 

This defect is due largely to carelessness and 
too much handling. There is a thin film of oil 
on one’s hands that is transferred to a board 
when it is handed. Dirt on a project seems of 
minor importance, but remember that this 
defect is as hard to sand out and correct as 
any other. 

6. Dents as a common imperfection in a 
finish. 

Dents can be removed and must be. A dent 
is merely the compression of wood. All the 
wood is still there and by putting water or by 
placing a damp cloth over the dent and then 
heating, the dent will swell back out to its 
normal position because the crushed wood cells 
or fibers drink in moisture. 

7. Glue as a common fault in the finish. 

Glue is a necessity on all projects where 
you have two or more pieces of wood joined 
together, but it is also as necessary that you 
remove all the excess glue before any finish is 
applied. It is well to remember also that stain 
will not penetrate even the thinnest film of 
glue to color the wood beneath. It is much 
easier to remove hard glue with a chisel than 
it is to wipe away hot glue. 

8. Pencil marks as a common failing in the 
finish. 

When laying out pencil lines on wood, be 
sure to make them very light. There is no 
other defect that detracts more from the ap- 
pearance of a finished project than does a 
pencil mark. 

Even though there are defects on the panels, 
each of the panels on Slide No. 7 have been 
finished as perfectly as have any other panels. 
A good deal of care was taken in applying the 
finish to these defective pieces just to prove 
to the students in language stronger than 
words, that you cannot possibly cover up 
pencil marks, dirty spots, sanding scratches, 
or any other of the eight defects, by going 
through an elaborate finishing procedure. 

With this slide in use there is no selling of 
an idea to be done; a walk across the room 
with a student to actually see what his project 
will look like with those pencil marks on it is 
very convincing. By comparing the condition 
of his piece of work with the same condition 
on the panel, an instructor can make a forceful 
but very simple presentation to the pupil. 


INDIAN HOOP GAME 


W. Ben. Hunt, 
Hales Corners, Wis. 


Among some Indian tribes, the hoop game 
was as popular as lacrosse and throwing arrows 
were in others. The hoop and spears are easily 
made. The hoop may be made of green willow, 
ash, hickory, hazel, elm, or any other green 
wood. The hoop does not require actual 
strength as is the case with lacrosse sticks. 

Indians usually made the webbing of raw- 
hide, and while in some cases a simple four- 
part web was used, in other cases an elaborate 
pattern was woven similar to snowshoe webb- 
ing. The one shown is webbed with \%-in. 
twisted cord and the pattern is quite simple. 
The lance or stick used for throwing may be 
made of any straight shoot or twig. The game 
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is simple but it requires a lot of skill to 
get a good score quickly. 

The hoop is rolled on a smooth flat plot 
of ground and the player throws his lance 
at it, trying to get the center opening if 
possible. The count varies with the type of 
webbing used. With this hoop, the count could 
be 5 for the outer openings, 10 for the next 
row, 25 for the next row which are quite a 
bit smaller, and 100 for the center opening. 

Each player in turn takes one throw at the 
hoop, the one getting the most points in 10, 
15, or 20 throws is the winner. 

Rules can be made to suit. If the lance goes 
entirely through any of the openings it does 
not count at all, since there is no positive 
proof as to which one it went through. The 
lance may also be divided into four painted 
sections. Then additional points can be added 
according to which section of the lance is in 
the webbing when the hoop is stopped. The 
first section counting more than the end 
section. 


WIRE RACKS FOR THE METAL 
SHOP 


Einar E. Siro, 


Minneapolis Public Schools, 
Minneapolis, Minn. 


Dissatisfied with the conventional methods 
of storing wire in the metal shop prompted 
the design of the racks illustrated herein, 
which keeps the wire supply in a neat and 
orderly manner. Wire, when stored on these 
racks, is always accessible, and any amount 
may be removed without moving reels con- 
taining other sizes, or taking the reel off the 
rack. 

In Figure 1 is shown a wire rack welded 





Fig. 1. Wire rack made as a 
welding project out of old pipe 





Fig. 2. Wire rack made out of old bed rails 
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Fig. 3. Details of wire rack shown in Fig. 2, Fig. 4, and foot detail, Fig. 5 




















Fig. 4. Assembled view of rack shown in Fig 2 


up out of old pipe. Figure 2 shows the same 
style of rack made out of old bed rails fas- 
tened together with rivets. The construction 
of the rack shown in Figure 2 is made clear 
through the detailed drawing in Figure 3, 
assembly drawing Figure 4, and the detailed 
drawing of the foot in Figure 5. 


An assembly drawing of a rack designed to 
fit against a wall or bench is given in Figure 
6. The same proportions and foot construction 
can be used in making this wire rack as for 
the one shown in Figures 2 and 3. 

Where it is desirable to have the wire racks 

(Continued on page 18A) 
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Approval and purchase of “Oliver” Woodworking Machinery by Grand Rapids, Michigan 
school shops, is an outstanding recognition of “Oliver” high standards of safety, utility, 
durability. 
Important features responsible for “Oliver” Leadership 
in all parts of the country, are prominent factors in the 
progress and development of the woodworking depart- 
ments in school shops—a development with which 
“Oliver” has been closely identified from the very 
beginning of Industrial Arts and Vocational Education. 
The “Oliver” line comprises such products as Sawing, 
Planing, Jointing, Turning, Sanding, Boring, Mortising, 
Tenoning, Shaping, and Metal Spinning Lathes; also Wood 
Trimmers, Oilstone Tool Grinders, Vises, Glue Pots, Band 
Saw Blades, Circular Saws. 
DISK SANDER 
NO. 51 MOTOR Motor driven sander which 
HEADSTOCK LATHE will give years of hard, satis- 
Th a ll ill al factory service. Several other 
ousands Of school shops types of sanders are also made 
are combining efficiency with by “Oliver.” 
safety and convenience by 7 F 
using the “Oliver” No. 51 
A. C. Motor Headstock Lathes. 
Speeds of 600, 1200, 1800, 
and 3600 R. P. M. make 
“Oliver” No. 51 lathes capable 
of all the flexibility and power 
necessary to produce practical 
work, HAND PLANER AND 
JOINTER 
Extremely convenient, de- 
pendable and sturdy. Meets 
the need for well built, com- 
pact machine for all kinds of 
woodwork. Bigger and smaller 
jointers also available. 
BAND SAW 
The protection and safety of the The “Oliver” Tilting Arbor Saw 
student in this new 30-inch Band bench is unfailingly accurate, de- 
Saw is positively assured, finding pendable, and easy in operation 
wide spread acceptance in the school under the severest conditions. 
shops everywhere. 
to 
ure = 
on 
i Oliver M Company 
An oilstone tool 4 
k grinder that will give Grand an,U.S.A. 
CKS you long, dependable 
service at low cost. 
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No. 180-24-DS 





No. 252-27-H 


E. H. SHELDON & CO. 








THESE SHOP BENCHES MARCH TO DEFENSE! 


Their route of march is by way of 
civil vocational schools, Army and 
Navy vocational schools and shops, 
industrial defense plants, and mate- 
rials-testing research and control 
laboratories all over the land. 


Sheldon Engineers and Craftsmen 
with a background of over 40 years of 
trial and error experience in building 
shop benches present the units illus- 
trated as well as almost 200 other 
designs to meet your total shop bench 
requirements. 


Our new 36 page Shop Bench 
Catalog has just been published. 
A request for this publication on 
your letterhead will bring a prompt 
response. 





No. 700-27-A 





No. 100-24-DS 


MUSKEGON 
723 Nims Street 
MICHIGAN 











(Continued from page 218) 

fastened directly to the wall, the type pre- 
sented in Figure 7 will be found satisfactory. 
Care must be taken to fasten the rack se- 
curely to the wall, as it must support con- 
siderable weight when in use. 

A great deal of variation is possible as to 
style, material, proportion, and method of 
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HEATING EASES BENDING 


Fig. 5. Detail of foot construction 


oe 























Fig. 6. Assembled view of rack designed to fit 
against a wall or bench 

















Fig. 7. Wall bracket wire rack 


assembly and fastening in making these racks. 
It is advisable to paint the rack to match the 
color scheme of the shop in which it is to be 
used. 


COLORING METAL 
V. P. Conners, 


Christopher Gibson School, 
Boston, Mass. 


(Continued from page 75, February, 1941, issue) 

When a piece of work has been completed, 
the worker is confronted with the problem of 
finishing; the added cost of anything high 
grade is usually due to the finish. 

In the following, the coloring of brass, 
copper, and aluminum by means of acid and 
heat will be discussed. This process of color- 
ing is one which precedes the final finishing 


step. 
(Continued on page 20A) 
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For young model builders 
Disston Small Saws make 
craftsmanship easier 





FOUR USEFUL DISSTON SMALL SAWS 








eben: sc 








DISSTON No. 4 BACK SAW=— Handilest of all smal! saws. Use 
it for fine joinery and cabinet work. Blade of Disston Steel— 
hard, tough. Teeth shaped for fast, accurate cutting. Back of 
extra-heavy, polished steel. Beechwood handle, weatherproof 
finish; brass screws. 5 sizes: 8’ to 16° blades; 16 to 12 points. 





One of the best ways to build up interest in a manual 
training class is to encourage model building... airplanes, 


ships, houses. Other pupils may advance to cabinet mak- sat) 


ing. In any case, the budding craftsmen under your guid- a Te 

° e ° ° control. Disston Steel blade, toothed to point. Taper-ground 

ance will appreciate the better performance possible with for clearance. Tempered to stand strain of curve-cutting. 
8 point. Sizes: 10, 12, 14, 16 inches. 


Disston Small Saws. 


Each of these Disston saws is made of tough, tem- a aoe 


DISSTON DOVETAIL SAWS Nos. 68, 70, 71— For dovetail- 


i i { i ing, model buildi attern making...wherever fin- 

pered Disston steel. Each is designed to do a particular ing, tenoning, model building, pattern making wherever f- 
handle. No. 70, open grip handle. No. 71, same as No. 68, with 

handle and blade offset to permit cutting with blade flush to 


cutting job exceptionally well. board. All quite thin (26 gauge), with fine teeth (17 points). 


Sturdy brass-plated steel back supports Disston Steel blade 








And Disston also offers you two special services: 


1. Free charts and educational literature 
for school workshop use. 





2. Repair and refitting of school saws at DISSTON No. 10 COPING SAW-—Frame of Disston Steel. 
: handle. Nickel-plated ferrule, knurled stretchers, Blades aval 
nominal cost in the Disston plant. sbig for euting wood: cite ram soluloid, Bone om 








Write today for complete information. 


HENRY DISSTON & SONS, INC. 
Philadelphia, Pa., U.S.A. 








20A 


TRAIN YOUR STUDENTS 


vaiths the Same Equipment 








Air Compressing Outfits 


Hose and Connections 





Exhaust Fans 
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Portable Spray-Painting Outfits 
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Used buy Industry 


Spray Booths 











Air Dusting 
Guns 







THE DEVILBISS COMPANY + TOLEDO, OHIO 
Canadian Plant: WINDSOR, ONTARIO 


May, 1941 


* 


e@In training youths for industrial jobs, you must 
familiarize them with the operation of the equipment 
that’s used in industry. 


Wherever wood, metal or ceramic products are fin- 
ished or coated, the spray equipment is predominantly 
DeVilbiss. In trades such as auto repairing, aero- 
nautics, radio, electricity and printing, too, you'll 
find DeVilbiss Equipment leads. So install DeVilbiss 
Equipment in your shops. 

Let DeVilbiss experience in meeting industrial needs 
help you plan more practical train- 
ing along modern industrial lines. 


Write for your copy of “The 
ABC of Spray Painting” — FREE 





DE WILB/SS S20 S1STEMS 
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Before brushing any acid on any of the 
metals, be sure that the metal is absolutely 
clean. 

To Clean Copper and Brass: 

1. Prepare a strong soda or potash-lye solu- 
tion by adding about a pound of lye to a pail 
of boiling water. Dip the metal or apply this 
solution with a brush, scrubbing well. Then 
rinse or wash with plain hot water and finally 
with cold water. 

2. Buff metal, using felt wheel or muslin or 
cotton buffs. Wash with hot water and soap 
to remove all grease. Rinse with plain hot 
water and dry. 

3. Polish with 3/0 or 4/0 steel wool. 


Coloring Formulas 

To produce an almost black finish on copper, 
use warm Liver of Sulphur (a few crystals 
dissolved in 1 pint of water). This solution is 
best applied if metal is warm. 

Verde Green: Warm water, 1 qt.; copper 
nitrate, 14% oz.; chloride of lime, 1% oz.; 
ammonium chloride, 1% oz. 

Blue Green: Warm water, 1 qt.; iron permi- 
trate, 2 oz.; sodium thiosulphate, % oz. 

Green: 1 qt. water, % Ib. salt. 

Red: Warm water, 1 qt.; salt, % oz.; 
copper sulphide, 1 oz. 

Black: Water, 1 qt.; ammonium chloride, 
Y |b.; potassium sulphide, % oz. 

Brown: Water, 1 qt.; ammonium sulphide, 
4 oz. 

Rust Brown: Water, 1 qt.; barium sul- 
phide, % oz. 

At intervals the metal may be removed and 
if sufficient action hasn’t taken place, then 
return it to the dip again. 

Another method of coloring brass and 


copper is by heat. By means of heat we can 
get four distinct and attractive shades: red, 
straw yellow, purple, brown. These shades can 
be obtained by carefully watching. Combina- 
tions of these four colors make very attractive 
and different finishes. 


How to Get Antique Finishes 

Before coloring, it is essential that the 
metal be freed of oil that was used in the 
rolling operation. Due to the fine grain struc- 
ture of the metal, oil or grease has been rolled 
into the pores and cleaning cannot be carried 
out too carefully. 

Follow the cleaning directions given in the 
foregoing. 

In handling the finished piece of copper or 
brass when in the acid, be sure to use only 
a pair of brass or copper tongs. This is neces- 
sary because iron or steel tongs would mark 
the work. 

Natural Green: Copper, when exposed to 
the atmosphere will, after a time, develop 
green, due to natural phenomena. To quickly 
develop this very beautiful green patina that 
is so striking and permanent, use one of the 
following methods: (a) Use a solution of % 
Ib. of salt dissolved in 2 gal. of water, or 
(b) Dissolve thoroughly 1 Ib. powdered sal 
ammoniac in about 5 gal. of water. Let this 
stand for 24 hours. Apply either of these solu- 
tions to copper with a brush covering every 
part. Let this stand one day and then sprinkle 
surface with clean water. 

If dark copper, or a brown tone is desired 
on copper exposed to the atmosphere, it may 
be obtained bv rubbing the copper with cotton 
waste soaked in boiled linseed oil. This coating 
will gradually turn the copper a dark brown 
and will adhere to the copper surface for a 


long time. Tones developed on copper in the 
following order, brownish, reddish, bronze, 
bluish black, and black. Remove when desired 
tone is reached and wash thoroughly. 

Antique Green Oxidized Effect: After 
cleaning use solution: hot water (160° F.), 
3 qt.; muriatic acid, 1 qt.; verdigris powder, 
3 lb.; copper carbonate, 8 oz.; sal ammoniac, 
3 Ib. 


Apply lightly to copper and the atmosphere 
will deepen the green color. 

To Blacken Aluminum: 1 oz. white arsenic; 
1 oz. sulphate of iron; add to 12 oz. of hydro- 
chloric acid. When the arsenic and iron are 
dissolved, add 12 oz. of water. Immerse article 
to be blackened in solution until sufficient 
depth of black is obtained. Rinse with water 
and dry with saw dust. Then lacquer. 

To Copper Aluminum: Use same method 
as described for blackening aluminum. Dis- 
solve 1 oz. sulphate of copper; 1 oz. cream 
of tartar; and 34 oz. sodium carbonate in 32 
oz. of water. 

By using these formulas many beautiful 
effects may be obtained on the finished articles. 


Finishes 

The finish makes a success or failure of any 
article. The coloring of metal may be called 
one part of the finish; the adding of rivets 
for decoration is another part. In addition to 
either or both of those mentioned, the article 
must be polished in some way before it 1s 
finished. : 

A polish is obtained by using an abrasive 
to smooth the surface of the metal. Polish- 
ing may be done either bv hand or machine. 
There are many compounds or abrasives from 
which to choose. 

(Continued on page 23A) 
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MAKE YOUR Llectzrical Instruction MORE EFFECTIVE 





Engineering Services Available. 


out to meet your requirements. 


Our experienced field engineers 
bring you a broad experience backed by hundreds of installations. 
Their services are available in helping you develop a practical lay- 


in cost. 


in Laboratory and Shop With 
STANDARD 


Test and Distribution Panels 


The growing demand for well-trained men in in- 
dustry makes effective training equipment im- 
perative. Standard Test and Distribution Panels, 
in a wide range of types, and models, meet every 
instructional requirement from elementary elec- 
tricity to adult work. 


Standard Panels provide maximum circuit and 
operating flexibility, speed in connection changes. 
They are modernly designed, sturdily built, low 
Models available for all branches of 
electrical instruction—industrial arts shops, vo- 
cational and technical schools . . . Write Dept. W 
for Bulletin No. 109 giving full descriptions and 


typical installations. 


* THE STANDARD ELECTRIC TIME CO. x 





Springfield, Mass. 


Rranch Of fices In Principal Cities 
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First clean the metal as already described. 

If an electric motor is available, it may be 
equipped with an arbor for the buffing wheels. 
These should be charged with compounds for 
polishing. A small woodworking lathe with a 
three-step cone pulley also can be used for all 
types of wheels and buffs by attaching an 
extension to the live center and placing the 
buff on this. 

There are several suggested speeds at which 
to run the different type wheels. The speeds 
given apply only in a general way, because 
school and homecraftsmen will make use of 
available equipment and lathes regardless of 
the speed at which they run: scratchbrushes’ 
or bristle wheel brushes, 1250-1750 r.p.m.; 
walrus or felt wheels, 2000-2500 r.p.m.; 
muslin or cotton flannel buffs, 3000-4000 
r.p.m. 

The speeds given are the most desirable, 
but a 1750 r.p.m. and a 3-cone pulley can be 
used for obtaining the higher speeds. 

The following compounds may be used on 
the buffs for obtaining the desired finish. 

Crocus: A fast cutting red composition 
used for preliminary buffing on copper, brass, 
nickel silver, and the like. 

Tripoli: This is most generally used. It is 
good for copper, brass, nickel, nickel silver, 
gold, silver, aluminum, and platinum. It is 
interesting to note that this abrasive can be 
used on the harder metals, such as copper 
and brass, and also on soft metals, such as 
silver and gold. 

Rouge: This abrasive is most popular as 
a hand polish for jewelers. It may, however, 


Scrat h brushes and buffs may be obtained from 
Wm. Dixon, Inc. 


also be used for machine polishing on brass, 
gold, and silver. It is obtainable in several 
grades. There is one grade which may be 
used for gold and silver, another for just 
silver, and a third for pewter. 

Emery paste: This is a fast cutting abrasive 
to be used for preliminary work on copper, 
brass, and the like. It should always be 
followed with another type of polish. 

Bobbing compound: This is the same as 
tripoli. It is quick cutting, and is preferred 
for wood, cup, or brush wheels. 

Many companies manufacture special polish- 
ing cloths and stones, but the polishing com- 
pounds mentioned in the foregoing, are the 
standard ones used. There are several prepared 
liquids that also give excellent results. 

Two popular hand finishes for copper, brass, 
and pewter are made from pumice and oil 
and pumice and water. Both these combina- 
tions are mixed to a pasty consistency and 
then the surface is lightly rubbed, using a piece 
of webbing or soft flannel cloth. With either 
of these methods a satin finish is obtained. 

Pewter and aluminum come under the 
classification of soft metals. Softer metals 
must have a little different handling. 

If a high finish is desired, use tripoli and 
a felt brush to remove all marks or scratches. 
Then follow with rouge and rag brush. Clean 
with soap and water, and polish with a soft 
cloth. 

For a dull or satin finish, use pumice and 
oil as directed. Ancient pewter was kept clean 
by rubbing with brick dust, wood ashes, 
or sand. 

When a high finish for pewter or aluminum 
is desired by machine, use a felt wheel and 
tripoli, and follow with a cotton buff and 


rouge. Extreme care must be used to avoid 
keeping the buff in one place too long, because 
the heat will melt the pewter at that point. 
For a scratchbrush finish use a steel or 
nickel-silver scratch and keep the wheel and 
work watered. Scratchbrushes may be used 
on any metal when a frosted finish is desired. 
A brass scratch brush used on white metal, 
such as pewter, will leave a yellow film. 
Bristle brushes will leave a bluish film, and 
steel brushes, a silvery finish. 

These materials and methods are some of 
the more commonly used, and by experiment- 
ing with combinations of these, one can get 
special finishes of various kinds. 


PERSONAL NEWS 





RECEIVES A STATE APPOINTMENT 


Some months ago, Dewey F. Barich, instructor 
in the industrial-arts department of Central State 
Teachers College, Mount Pleasant, Mich., was 
given leave of absence to assume the duties of 
assistant state supervisor of the National Defense 
Training Program for out-of-school rural youth 
in the state of Michigan. 

Mr. Barich received his professional training 
at the Hibbing Junior College, Hibbing, Minn., 
The Stout Institute, Menomonie, Wis. (Bachelor 
of Science); and the University of Michigan 
(M.A. Education, Major Vocational Education). 
He has also taken work at the Michigan State 
College, and has had trade experience in the 
metal trades. 

He was assistant instructor at Stout Institute, 
taught in the industrial-arts department of the 
Flint public schools, Flint, Mich.; was metal- 

(Continued on page 24A) 
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WOULD YOU BUY A TIN CHISEL? 


Of course you wouldn’t. You know perfectly well it 





Maximum 
cuT COST 


any worthwhile cutting. 


longer. 


fashioned flint. 


would be neither hard enough nor sharp enough to do 


The same is true of ordinary sandpaper. You can’t expect 
Flint Paper to last very long or do much work. As an 
abrasive for wood sanding, flint is passé. 

In the woodworking industry, GARNET is today the most 
popular of all minerals. It is much harder and tougher, 
holding its sharper, chisel-like cutting edges infinitely 


Students of Mechanical Arts should experience for them- 
selves the superiority of Garnet as a cutting tool over old- 


Specify GARNET—Behr-Manning Garnet 


(“Cabinet” Paper for wood in the white— 
light pliable “Finishing” Paper for rubbing down finish coats) 


Minimum BEHR-MANNING (DIVISION OF NORTON company) TROY, N. » A and 15 Branches 


Quality Sandpapers Since 1§72 








(Continued from previous page) 
trades instructor in the Trenton public schools, 
Trenton, Mich., and then industrial-arts instruc- 
tor in Central State Teachers College, Mount 
Pleasant, Mich., until he accepted his present 
appointment. 





Dewey F. Barich 


He is a member of the American Vocational 
Association, National Association of Industrial 
Teacher Trainers, Michigan Industrial Education 
Society, Michigan Education Association, Epsilon 
Pi Tau, and Phi Delta Kappa. 

He has also made contributions to a number 
of professional periodicals. 


RECEIVES DOCTOR’S DEGREE 


John N. Willmott, supervisor of industrial and 
fine arts in the public schools of Garden City, 
N. Y., has been granted the Ph.D. degree by 
Columbia University. His dissertation, “High 
School Boys Electing Industrial Arts,” is now 


in press and will be available about July 1 at 
the Bureau of Publications, Teachers College. 
Mr. Willmott started his professional career in 
the State Teachers College, Fitchburg, Mass. He 
transferred from this institution to George Pea- 
body College for Teachers, Nashville, Tenn., and 
received the B.S. degree in 1922 and M.A. in 
1924. He taught industrial arts in the State 
Teachers College, Livingston, Ala., for five years, 





John N. Willmott 


spent a year abroad in study and travel and, after 
teaching industrial arts in the public schools of 
Rochester, N. Y., for one year, was appointed 
to his present position in Garden City in 1929. 
At the present time he is directing the visual 
education program in addition to his other duties. 

During the summers of 1936, 1937, and 1938 
he taught industrial-arts professional courses in 
the Graduate School of Education of Cornell 
University. 


Mr. Willmott hold memberships in the follow- 
ing organizations and societies: American Voca- 
tional Association, National Educational Associa- 
tion, Visual Education Association, New York 
State Vocational Association, New York State 
Teachers Association, Long Island Industrial Arts 
Teachers Association, Nassau Schoolmen’s Asso- 
ciation, Phi Delta Kappa, Kappa Delta Pi, and 
Epsilon Pi Tau. 





4 J. E. Moore, former instructor of the machine 
shop, and now director of the national defense 
training in the Coffeyville, Kans., schools, has 
been appointed supervisor of the newly combined 
industrial-arts and vocational education depart- 
ment. 

@ GeratD RorscHAacH has been appointed 
machine-shop instructor at the Roosevelt Junior 
High School, Coffeyville, Kans. 

# Raymonp E. Erickson, formerly instructor 
at the Woodrow Wilson Junior High School, Des 
Moines, Iowa, has been appointed to teach metal- 
work at the Technical High School, Dallas, Tex. 

Mr. Erickson will also teach in the industrial- 
arts department at the Nebraska State Teachers 
College, Kearney, Neb., during the coming 
summer session. 

4 Wizrorp G. FriscHKNECHT, formerly State 
Youth Administrator for Utah, has been 
appointed regional director of the Pacific coast 
region, of the NYA. His office will be in San 
Francisco, Calif. : 

4 Gzorce Datty, who taught at the Boys 
Technical High School, Milwaukee, Wis., for 
many years, died at the age of 49 at his home in 
Milwaukee on Monday, April, 6. E 

He was active in the Milwaukee Industrial 
Arts Teachers Association and in the Milwaukee 
Junior-Senior High School Teachers’ Association. 

While active professionally in local organiza- 
tions, he nevertheless also found time to contri- 
bute to the professional magazines in his field. 

He is survived by his wife and several children. 
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Train for DEFE 


and RECONSTRUCTION 


with Delta Low-Cost Machines 


Both in the preparation for national defense — and in post-war readjustment 
— the role of Delta low-cost machines is vital! American Industry has been 
quick to see the many advantages of Delta machines — their low first cost, 
their low cost of operation and maintenance, their remarkable flexibility, 
adaptability and efficiency. 

As a result of the amazing penetration of Delta Machines into industry 
— these same tools are now widely used in trade schools, “refresher” 
courses, school farm shops, special preparatory courses, N. Y. A. training 
— and many schools offering vocational training for National Defense. 
You can train students on Delta machines with the knowledge that their 
training will be of great value now — and LATER! Check into the complete 
story of Delta machines and see how they can aid in your vocational 
training program. 


’ A Complete Series of 
Operating Manuals 


To aid in the more efficient operation and main- 
tenance of Delta Machines—we have issued a 
series of operating manuals covering all major 
tools used in school woodworking shops. 

This series includes books on “Circular Saw and Jointer”, 
“Lathe” (including woodturning, metal turning and spinning), 
“Shaper”, “Band Saw and Scroll Saw”, “Drill Press” (for 
both wood and metal), “Abrasive Tools’”—each of which list 
at 25c—and “Practical Finishing” which lists at 50c. All 
books are of uniform size, 6” x 9”, paper covered and con- 
tain numerous illustrations and valuable information. Several 
universities and schools have considered the up-to-the-minute 
material in these operating manuals so comprehensive and 
authentic that they have requested, and been granted, permis- 
sion for its use in part or whole in shop equipment text books. 
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teaching efficiency in both small and large _ each tool are given. 
schools. There are actual floor plans and Every one int 


graphs contained in this new book are au- the new type of industrial power tools that 
thentic school shop installations embodying are being so rapidly adopted for school use. 
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in ti 1 in- 










44 page book. onl 


600-634 E. Vienna Ave., 


Milwaukee, Wis. 


|< yng of 30 shops in this attractive struction should have a copy—and its yours 











THE DELTA MANUFACTURING COMPANY (E541) 

600-634 E. Vienna Ave., Milwaukee, Wis. 

0 Please send me FREE copy of “How to Plan a School 
Workshop” and latest Catalog of Delta Tools. 

|) "| eee for which send me postpaid 

copies of following operating manuals 


Name 
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for driving hardened 
pins and studs. 
Regular Face for flat 
surfaces. 
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tools for use in school shops. 





TOUGH - 
BUT GENTLE! 


Stanley Soft Face Hammers are touzh for 
hard use—“soft as velvet” for work on fine 
finished surfaces or delicate machine parts. 
They’re just right for motor winding, machine 
and engine assembly and other jobs in auto- 
motive, aircraft and metal working shops. 

Replaceable hammer tips of Stanley Soft 
Face Hammers are made of Stanloid, resilient 
plastic made to stand heavy use. Handles are 
“Evertite” processed hickory, wedged tight in 
heads’ steel centers. Write today for Catalog 34 
describing the full line of Stanley “Boy Proof” 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 
Educational Dept., New Britain, Conn. 


USE THESE 3 
SOFT FACE HAMMERS 
FOR FORMING LIGHT 

SHEET METALS! 





No. 5941 
Ball Pein 







No. 5942 
Straight and 
Cross Pein 





No. 5943 
a Square Tip and 
Offset Pein 











ASSOCIATION NEWS 





THE MICHIGAN INDUSTRIAL EDUCA- 
TION SOCIETY CONVENTION IN 
GRAND RAPIDS 


The Michigan Industrial Education Society’s 
fourteenth annual convention was held in Grand 
Rapids, Mich., March 6, 7, and 8, 1941. This 
convention was a great success and was well 
attended. 

It was the intention of the society to make 
Dr. Charles A. Prosser the honored guest of the 
convention, but, unfortunately, his sudden illness 
forced him to make a last-minute cancellation 
of the trip. The convention, as a whole, expressed 
regrets for his absence and wishes for his speedy 
recovery. 

The convention theme was: “Vocational Edu- 
cation for National Defense.” 

Thursday, March 6, was set aside for a national 
defense conference of superintendents, admin- 
istrators, directors and supervisors of this work. 
Men of national prominence in the field of in- 
dustry, education, and labor were present at the 
conference in order to take part in the many 
meetings and to discuss and lay plans to carry 
out the purpose of the theme. 

The first general meeting of the convention on 
Thursday evening, featured an address by H. J. 
Roesch, director of industrial relations of the 
Briggs Manufacturing Co., in Detroit. He gave 
detailed information of the types of training 
needed and explained how the schools and in- 
dustry can co-ordinate their efforts in doing this 
work. His talk was one of the most helpful given 
during the convention and it was very well 
received. 

The vocational education symposium which 
took place on Friday morning, under the chair- 
manship of George Fern, State Director of Voca- 
tional Education, discussed: “How to Integrate 


the National Defense Program.” Some of the 
people taking part in this program were: Frank 
Dalton, state chief of trade and industry; H. M. 
Taliaferro, president of the American Seating Co., 
Grand Rapids; Robert Waldron, director of public 
relations, Hudson Motor Car Co., Detroit; 
Edward Kosten, co-ordinator in Grand Rapids, 
representing the American Federation of Labor; 
Leonard Woodcock, International Representative 
of the United Automobile Workers, CIO; Earl 
Bedell, director of industrial education, Detroit; 
Sam H. Hill, district director of Civilian Conser- 
vation Corps, and others. 

The three division meetings — Industrial Arts, 
Trade and Industry, and Womens’ Trade and 
Industry, met Friday afternoon. All of these 
meetings were of a high caliber, and the people 
taking part were equal to lead off speakers for 
a convention. Those who attended the division 
meetings were very enthusiastic in their praise 
of them. 

One of the high lights of the convention was 
the Friday evening banquet and general meeting 
at which T. A. Boyd, department head of the 
Research Laboratories of General Motors Corp., 
gave an excellent, illustrated address on, “The 
Skilled Worker in the Evolution of Motor Trans- 
port.” The special entertainment given by the 
Grand Rapids public schools was outstanding, 
and the dance, which followed, was declared 
the “best ever.” 

Two members of the society, E. Lewis Hayes 
and Arthur L. Reagh, were given special honors 
by the society for distinguished service in in- 
dustrial education. They were both granted a 
“Honorable Life Membership” in the society. 
Seventeen demonstration and topic groups met 
on Saturday morning for discussion on all sub- 
jects from adult education and part-time to in- 
dustrial-arts design. All of these groups reported 
interesting and well worth-while discussions. 

The Michigan Industrial Education Society’s 
town meeting was another high light of the 
convention and the very prominent and interest- 
ing participants were: chairman, Warren E. 


Bow, first assistant superintendent, Detroit public 
schools; M. A. Clark, manager, Industrial and 
Public Relations, U. S. Rubber Co., Detroit; 
Frank Martel, president, Detroit and Wayne 
County Federation of Labor; Chester Miller, 
superintendent of schools, Saginaw; and Victor 
Reuther, Congress of Industrial Organization. 
This group discussed, “Influence and Implication 
of Vocational Education for National Defense 
Upon School Curricula.” The interest in this 
meeting was so intense that there was an over- 
flow of attendance and it was difficult to 
terminate the discussion in time to start the 
annual business meeting. 

The final meeting of the convention was the 
Ship’s Luncheon on Saturday noon. This was a 
very large and enthusiastic group which enjoyed 
the address by Murray D. Van Wagoner, Gov- 
ernor of Michigan. The address was broadcast 
over the Michigan network. The Ship’s Program 
was as popular as ever, and the presiding Ship's 
Officer, John Claude, did a good job of keeping 
everyone in a good humor while waiting for the 
distribution of the prizes. 

The commercial and educational exhibits were 
larger and better than ever before. Some out- 
standing educational exhibits were shown by the 
defense training classes and the WPA. The 
school exhibits were exceptionally fine and an 
interesting feature was the high quality of design 
and workmanship shown by the smaller com- 
munities. The Grand Rapids Industrial Arts 
Department held a fine exhibit in the new public 
museum. This was one of the points of interest 
in the tours. 

The new officers of the society, as announced 
by the election officials, are: president, Carl E. 
Karlstrom, supervisor of vocational education, 
Detroit; vice-president, George F. DePuy, head 
of department, Central State Teachers College, 
Mt. Pleasant; secretary-treasurer, Arthur L. 
Reagh, supervisor of industrial arts, Grand 
Rapids. — Arthur L. Reagh. 


(Continued on page 28A) 
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TRAIN FOR DEFENSE WITH 
MICHO-SPEED! 


Reg. U. S. Pat. Off. 





_ ret 


IMMONS Micro-Speed turret screw 

machines, lathes and millers are the 
ideal tools for vocational training pur- 
poses. They are offered with three dis- 
tinct advantages: 


@ Low Cost 
@ High Precision 
@ Quick Deliveries 





The Micro-Speed Drive is a patented 
device providing variable-speed output 
using constant-speed AC Motors. 


Write Today for Descriptive Bulletins con- 
taining complete details on all tools illustrated. 


THIS TURRET LATHE has been designed with the greatest 
simplicity. Production tooling equipment adaptable to other 
standard turret lathes of similar size is also applicable to the 
Simmons machine. 

THE SIMMONS MICRO-SPEED DRIVE, equipped with 
push-button control and spindle brake, offers a range of spin- 
die speeds up to 1,500 RPM by a mere turn of a handwheel. 

New cabinet base. Spindles mounted on Timken Precision 
Tapered Roller Bearings. Levers within immediate reach of 
operators. Head cast solid with bed, insuring rigidity. 





‘  Micro-Speed 
Drive 





SIMMONS LATHES provide more spindle speed changes 
than it is possible to obtain in any geared-head lathe now 
manufactured. Any speed between the high and low limit is 
obtainable by operating a handwheel conveniently placed on 
the front of the machine. 





THIS NO. A-1 PLAIN MILLER offers a range In all other respects, the Simmons Lathes are of conven- 
of spindle speeds from 38 to 500 RPM at the turn tional design and include Timken Precision Tapered Roller 
ofa handwheel conveniently placed on the column, Bearings, snap levers for apron feeds and added efficiency 
inside of which is mounted the MICRO-SPEED under heavy loads. 

DRIVE. Simmons Lathes are manufactured in 16” and 18” standard; 18” 

Range of Feeds: Longitudinal, 34”; cross, 8’’; and 20” heavy (illustrated above) and in a wide variety of gap 
vertical, 18”; work surface of table, 27” x 8”. bed sizes in all bed lengths. 


SIMMONS MACHINE TOOL CORPORATION 


1755 N. BROADWAY, ALBANY, N. ¥.- NEW YORK OFFICE: 149 BROADWAY 
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The Manual 
Training 
Bench That 
Stands Up. 


Hamilton Steel Manual 
Training Benches stand 
up under abuse. Strong 
and sturdy steel con- 
struction with the ten 
unique features shown 
in the illustration in- 
sure that your Hamilton 
tables will last longer 
and wear better. 





Send in the coupon for 
our complete catalog 
describing in detail 
how Hamilton Manual 
Training Benches can 
solve your equipment 
problems. 


Hamilton Mfg. Co. 


Two Rivers, Wis. 












































HAMILTON MFG. CO., Two Rivers, Wis. 


Send a copy of your new equipment catalog to: 


NAME. 


TA-5-41 





SCHOOL & POSITION 





ADDRESS. 





CITY & STATE. 
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¢ On the afternoon and evening of March 15, 
1941, the twelfth annual regional initiation and 
banquet of Epsilon Pi Tau, the honorary profes- 
sional fraternity for industrial arts and industrial 
vocational education, was held at Miami Uni- 
versity, Oxford, Ohio. 

Alpha Chapter at Ohio State University, Beta 
Chapter at Ball State Teachers College, Gamma 
Chapter at Miami University, and Lambda 
Chapter at Ohio University joined in the exer- 
cises. More than 150 members and guests from 
Southern Ohio, Southeastern Indiana, and Western 
West Virginia were present. Individual members 
from Iowa and other states also attended. 

At the initiation held in the afternoon 30 men 
from the four chapters were initiated. In addition 
to graduate and undergraduate students of the 
several universities, prominent alumni were 
among the men initiated into the fraternity. The 
initiation team was composed of Prof. O. E. 
Sink of Ball State Teachers College, the national 
president of the fraternity, Dr. W. E. Warner, 
Ohio State University, executive secretary; Elmer 
W. Christy, director of industrial arts in the public 
schools, Cincinnati, Ohio; Prof. Robert M. Keck, 
State Teachers College, California, Pa.; Prof. 
James O. Stephan, Ohio University; Prof. Harold 
G. Palmer, State Teachers College, Cedar Falls, 
Iowa; Prof. A. A. Grinnell, Miami University; 
E. J. Robinson, director of industrial arts in 
the public schools, Dayton, Ohio; and Percy E. 
Grooms, president of Gamma Chapter, Miami 
University. 

At the banquet held in the evening, Walter 
Shockey, former president of Gamma chapter 
and now teacher in the Fairfield School, Butler 
County, Ohio, was toastmaster. An address of 
welcome was given by Dr. A. H. Upham, pres- 
ident of Miami University. The guests, including 
college presidents, deans, school superintendent, 
and others, were introduced by Dr. F. C. Whit- 
comb, director of the division of practical arts, 
Miami University. 


Dr. E. J. Ashbaugh, dean of the School of 
Education of Miami University, spoke on what 
is expected of the teacher of industrial education, 
and Dr. C. V. Courter, superintendent of schools, 
Cincinnati, Ohio, addressed the group on what 
the pupil expects of the industrial-education 
teacher. The initiates were introduced and 
charged by Prof. O. E. Sink, national president 
of the fraternity. Dr. W. E. Warner, national 
executive secretary, reported on the development 
of the fraternity. He stated that during the 12 
years of its life, it had grown to a membership 
of 1800 in 41 states, five territories, and two 
foreign countries. 

After the adjournment to the auditorium in the 
building, the main speaker of the evening, George 
H. Leland, was introduced by E. J. Robinson, 
director of industrial arts in the public schools 
of Dayton. Mr. Leland, who is chairman of the 
board of directors of the Leland Electric Co., 
and who has done notable research work, deliv- 
ered an address on “Polarized Light and Its 
Applications.” 

4 The 1941 Pennsylvania Industrial Arts Con- 
ference will be held on the Millersville campus, 
on Saturday, April 26. 

Sound and silent motion pictures on vocational 
guidance, handicraft processes, and the manu- 
facture of coated abrasives will be shown from 
9 to 11 a.m. 

The general session, which will be held at 11 
a.m., will be presided over by Urwin Rowntree, 
chief, Bureau of Industrial Education, Pennsyl- 
vania State Department of Public Instruction. 
The main address on “American Handicrafts” 
will be given by Allen Eaton, survey agent of 
the Russell Sage Foundation. 

The toastmaster at the 12:30 luncheon will be 
William Caswell, industrial-arts supervisor, State 
Teachers College, Mansfield, Pa. 

Elroy Bollinger, supervisor industrial teacher 
education, of New York City, will discuss “Prob- 
lems of Industrial Arts Teaching,” on _ this 
occasion. 


The Iota Chapter of the Iota Lambda Sigma 
Fraternity will hold a banquet at 6 p.m., at 
which formal initiation ceremonies will be held, 
admitting five new members. At this banquet, 
Elroy Bollinger will be initiated as an honorary 
member of the fraternity. 

# The annual spring conference of the Con- 
necticut Industrial Arts Association was held at 
the Teachers College of Connecticut on Friday 
and Saturday, March 14 and 15. As usual the 
most colorful part of the conference was the 
Friday evening banquet program. Dr. Alonzo G. 
Grace, State Commissioner of Education, spoke 
on “National Defense and the Industrial Arts 
Program.” He was followed by Dr. Herbert D. 
Welte, president of the Teachers College of 
Connecticut, who talked on “An Experimental 
Elementary Program at the Teachers College.” 
Prof. R. Lee Hornbake, guest speaker from 
Oswego State Normal School then addressed the 
association on the topic “Industrial Arts im 
Elementary Education.” 

The Saturday program was composed of 
addresses by Dr. Homer J. Smith of the Uni- 
versity of Minnesota on “Broadening Industrial 
Arts Responsibilities,’ and “A Program for In- 
dustrial Education”; by Prof. R. Lee Hornbake 
on “Industrial Arts in the Secondary Program”; 
and by L. P. Arduser, of the International Text- 
book Co., on “Some Needed Publications.” The 
Association was presented with a Certificate of 
Affiliation by the American Industrial Arts Asso- 
ciation. 

At the Friday banquet John A. Backus, Man- 
ager of the Department of Education of the 
American Type Founders Sales Corporation, Eliz- 
abeth, N. J., presented a motorized American 
flag to the Connecticut Industrial Arts Association. 

Officers elected for the next two-year period are 
as follows: president, G. Wesley Ketcham, Nor- 
walk High School; vice-presidents, James Ginns, 
supervisor of industrial arts in New Britain, 


(Continued on page 31A) 
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_. Minuine Macuine Vise Support 





(RON 
aed bapa | HIS is the third in the popular 
y : i series of defense problems designed 





for classroom practice. The makers 








Drawn with Typhonite Eldorado using degrees 2H and 3H. 


PROBLEM: Ask your students to draw the cor- 
rect orthographic vieus of this milling 
machine vise support. 


SOLUTION: For your convenience Dixon offersa 
free blueprint showing the problem’s 
solution. Write to address below for 
blueprint No. 128-J5. 


tional classes. 


of Dixon’s Typhonite Eldorado pencils 
offer drawing and machine shop in- 
structors a free blueprint showing the 
problem’s solution. 


They also contribute to the rearmament 
program the benefits of an exclusively 
Dixon-processed graphite — Typhonite. 
| Refined in a typhoon of super-heated 
steam, Typhonite is composed of parti- 
cles so minutely small and evenly con- 
trolled in size that they make possible 
entirely new standards of smoothness 
of lead and opacity of line even in the hardest leads. 
Dixon’s Typhonite Eldorado pencils are at your 
service in speeding the defense planning job — req- 
uisition them in the degrees required for your voca- 





School Bureau, JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 





(Continued from page 28A) 
Joseph Adams, Hillhouse High School in New 
Haven, and Lawrence Houle, Prospect School in 
Bridgeport; secretary, Anthony Marinaccio, 
Barnard Junior High School in Hartford; and 
treasurer, Donald J. Tracy, Bedford Junior High 
School in Westport. 

4 The Nebraska Industrial Arts Teachers Asso- 
ciation met March 28 and 29 in Lincoln, under 
the leadership of president L. G. Lindahl, head, 
department of industrial arts, Chadron State 
Teachers College, Chadron. 

Dr. Homer J. Smith, professor of industrial 
education, University of Minnesota, was the main 
speaker. He gave three fine addresses: “A Guid- 
ance Counselor’s Philosophy,” “What Shall We 
Say for the Youth of Today,” and “Reactions to 
Current Trends.” 

Carl J. Orness, auto-mechanics instructor, Lin- 
coln High School, gave a demonstration on 
“Making Slides and Film Strips.” His presenta- 
tion pointed out many possibilities in the field 
of visual education. 

A tour was conducted through the Lincoln Air 
School, headed by Mr. Orness. Seventy-two in- 
dustrial-arts teachers were present at the draw- 
ing for prizes after the noon luncheon. 

The officers elected for the year of 1941 are: 
president, Otto C. Olson, head, department of 
industrial arts, Nebraska State Teachers College, 
Kearney, Neb.; vice-president, H. H. Newman, 
trades and industries co-ordinator, high school, 
North Platte, Neb.; secretary-treasurer, Glenn O. 
Trogdon, general shop instructor, Gering High 
School, Gering, Neb. 

4 The regular March meeting of the Fairfield 
County Industrial Arts Association was held on 
Wednesday evening, March 12, at the Roger 
Sherman School in Fairfield, Conn. A demon- 
Stration and lecture by G. E. Baldwin of 
Pleasantville, N. Y., on the use of plastics with 
hand- and power-tool operations was well 
received. Reports were made of the meetings of 
the American Industrial Arts Association in 
Atlantic City and of the progress being made 


in Connecticut and New England Industrial Arts 
Associations. The nominating committee re- 
nominated the present officers for the next year. 
The official certificate of affiliation with the 
American Industrial Arts Association was shown 
the group by the president. The final meeting of 
the year will be held in the Bethel High School, 
Bethel, Conn., at which time Raymond W. 
Phipps, state supervisor of arts and industries 
will be the main speaker. — Benjamin Isenberg. 

# At the regular monthly meeting of the 
Brooklyn, N. Y., Guild Teachers of Shopwork 
on February 13 at the Hotel Granada, James 
E. McGinley, New York State representative of 
the Bruce Publishing Company, spoke on “Indus- 
trial Arts Textbooks in the School Shop.” 

Rudolph Schumacker, Jr., a master metal- 
craftsman and designer, gave a demonstration 
and exhibition of his work. 

The next meeting will be held in the studio 
of the William Dixon School of Metal Crafts, 
New York City. 

The 1941 officers of the Brooklyn Guild are: 
Alfred Wieda, president ; Charles C. Fischer, vice- 
president; Stanley Weber, treasurer; John M. 
Hurley, financial secretary; and Harry Flaster, 
corresponding secretary. 

4 The February meeting of the Massachusetts 
Industrial Arts Society was held at the Hotel 
Continental in Cambridge on February 28. 

After a short business meeting, the Society 
voted to become affiliated with the American 
Industrial Arts Society, allied with the N. E. A. 

Dan Sullivan, president of the Society, intro- 
duced the speaker of the evening, Dr. Elbridge 
C. Grover, superintendent of schools in Reading. 
An interesting question period followed, after 
which the meeting adjourned. — Otis W. Leary. 

# Mu Sigma Pi Industrial Arts Fraternity of 
Wayne University, Detroit, Mich., held a farewell 
dinner several weeks ago, in honor of Dr. Verne 
R. Fryklund, who has left Wayne University to 
return to the University of Minnesota. The 
Mathetes, junior members of Mu Sigma Pi, 
presented Dr. Fryklund with a life membership 


to their organization, while the fraternity ex- 
pressed its appreciation for his fine work with 
a beautiful set of bronze book ends. 

One hundred and fifty teachers were present 
including Dr. David D. Henry, president, and 
Dr. Waldo Lessenger, dean of the College of 
Education, Wayne University. 

4 The annual election of officers of Mu Sigma 
Pi Industrial Arts Fraternity was held on January 
18 at the Stockholm Restaurant in Detroit. Offi- 
cers elected for the ensuing year are as follows: 
president, G. Harold Silvius; vice-president, 
Ernest G. Gardner; recording secretary, Frank 
C. Gordon; corresponding secretary, A. : 
Whitney; treasurer, Frank Updegraf; and exec- 
utive board, Cecil Zwickey.— Fred Schelter. 

4 The twenty-first Annual Conference of the 
Southern West Virginia Industrial Arts Associa- 
tion will be held at New River State College, 
Montgomery, W. Va., Saturday, April 26. 

The main speaker at the convention will be 
Prof. Marshall Byrn of the University of Michi- 
gan, Ann Arbor, Mich. In the afternoon, Mr. 
Byrn will give a demonstration of metal spinning. 

4 The sixth annual Wisconsin Association of 
Vocational and Adult Education will be held at 
Milwaukee, Wis., May 1 to 3. Hotel Schroeder 
will be the headquarters for convention visitors 
and all general meetings as well as the banquet, 
and some of the luncheons will be held there. 

The commercial exhibits will cover a wide 


range. Their educational value stands un- 
questioned. 
With the intense interest and activity now 


observable on the question of vocational train- 
ing for defense workers, the convention promises 
to be exceedingly instructive and enlightening for 
all who attend. 

4 The Missouri Annual Spring Conference for 
teachers of industrial and distributive education 
will be held May 9 and.10, at the University 
of Missouri, Columbia, Mo. 

The conference is sponsored jointly by the 
state department of education and the university. 

(Continued on next page) 
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Wash Fixtures that All Industry Uses 





Portion of Washroom, South Vocational School, Pittsburgh, 
showing three of eight Bradley Washfountains. 


Group wash fixtures — Bradley Washfountains — provide clean run- 
ning water to each of the 8 to 10 students simultaneously, — for a 


quick wash-up. 


One Bradley takes the place of 10 single-person wash basins so 
Bradleys save installation time and reduce the number of piping 


connections by 80 to 90 per cent. 


Bradleys may be installed in new or existing buildings — they save 
space and maintenance expense, and reduce water consumption. 


Write for our Washroom Catalog 1041... BRADLEY 
WASHFOUNTAIN CO., 2269 W. Michigan Street, Mil- 


waukee, Wisconsin. 


BIRAIDILIEW 
WASHFOUNTAINS 


Write for new 
1941 Catalog 








Continued from previous page) 

Among the speakers will be Thomas Diamond, 
professor of industrial education at the University 
of Michigan; Dean W. H. Stead of Washington 
University, St. Louis, Mo.; Arthur B. Wrigley, 
state supervisor of industrial education, Trenton, 
N. J.; Prof. Robert W. Selvidge of the University 
of Missouri, and Lloyd W. King, state director 
of vocational education, Jefferson City, Mo. — 
H. H. London. 

¢ The Wisconsin Vocational Guidance Associa- 
tion will convene at Eau Claire on May 17 to 
consider with teachers and administrators of 
central and northern Wisconsin the timely ques- 
tion of “The Role of the Teacher in Guidance 
Services.” A seven-member panel will present 
current problems in the morning general meeting. 
Sectional meetings built around small group inter- 
ests will be provided for the afternoon. A résumé 
of the southern Wisconsin state convention will 
be given. 

4 The Eighth Conference on Business Education 
will be held June 26 and 27, in conjunction with 
the fiftieth anniversary celebration at the Uni- 
versity of Chicago. 


The theme for this convention is, “The New 
Economic Education.” 

The speakers chosen are: Stephen M. Corey, 
professor of educational psychology, superin- 
tendent, Laboratory Schools, University of Chi- 
cago; Ernest O. Melby, dean of the school of 
education, Northwestern University, Evanston, 
Ill.; Hazel Kirk, associate professor of home 
economics and economics, University of Chicago; 
Ruth E. Eckert, School of Education, University 
of Minnesota, Minneapolis, Minn.; R. S. Hadsell, 
Consumers’ Counsel Division, U. S. Department 
of Agriculture, Washington, D. C.; Theodore 
Coover, Central High School, Tulsa, Okla.; and 
James Mendanhall, Institute for Consumer Edu- 
cation, Stephens College, Columbia, Mo. 

The subjects that will be discussed are: 
“Possibilities and Limitations of the New Eco- 


nomic Education”; “Obligations of the Public 
School in Economic Education”; “Unbiased 
Economics in the Public Schools”; “The Indi- 


vidual in His Immediate Economic Relation- 
ships”; “The New Economic Education and In- 
dividual Adjustment”; ‘Materials for the New 
Economic Education: The Senior High School”; 
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and “Materials for the New Economic Educa- 
tion: The Junior College.” 

4 The regular monthly meeting of the New 
York School Crafts Club was held in the Hote] 
Imperial, New York City, February 15, 1941. 

John J. Hatch of Newark, N. J., a past presi- 
dent of the club, gave an interesting address on 
the American Industrial Arts Association. He out- 
lined the aims and objectives of the association 
which was founded in 1939. There are more than 
25,000 industrial-arts teachers in the United 
States; they serve in all grades of the schools 
and colleges, and play an important part in pre- 
paring the youth for living in an ever more 
complex industrial democracy. 

Charles G. Fischer, a teacher in Junior High 
School No. 210, Brooklyn, gave a talk and 
demonstration on projects which may be com- 
pleted in a short period of time. Mr. Fischer ex- 
hibited a varied display of completed projects, 
and many novelties were introduced in tool 
manipulations and processes. 

The next meeting will be held in the Hotel 
Imperial, April 19, 1941.— Allan S. MacGyreyuor. 

@ The March meeting of the Westchester In- 
dustrial Arts Club was held at the Washington 
Junior High School of Yonkers, N. Y., on the 
evening of Friday the twenty-eighth. Oliver Ken- 
dall was the host of the evening. 

After the usual shop visitation period the 
members present listened to Daniel F. Hodgon, 
an expert on school law from Hofstra College, 
Hempstead, Long Island, who delivered a very in- 
teresting and informative talk on the subject: 
“The Legal Aspects of Teachers Salaries, Tenure, 
and Retirement.” After his talk Dr. Hodgon an- 
swered many questions put to him by the men 
present. 

Emerson W. Manzer, chairman, announced 
that his committee had completed most of the 
many necessary arrangements for the “Manu- 
facturer’s Night” which is to be held between 
7:30 and 11:30 p.m. at the Bronxville high school 
on Friday, April 25. About 30 firms dealing with 
industrial-arts supplies, machinery, and equipment 
are to exhibit and demonstrate their wares on 
this occasion. Mr. Manzer introduced Mr. Schulte 
of Bronxville, who for the past 40 years has been 
recognized as an art-metal craftsman, and prom- 
ised the shopmen that Mr. Schulte had agreed to 
demonstrate his art for them on the evening of 
April 25. The Long Island Industrial Arts Club, 
the Orange County Industrial Arts Club, and the 
Fairfield (Conn.) Industrial Arts Club have been 
invited to attend the “Manufacturer’s Night.” 

The banquet committee announced that May 
25 is the tentative date set aside for the Annual 
Banquet of the club. 

The nominating committee presented, and the 
club elected the following slate of officers for 
next year: president, Herbert F. Lidstrom of Rye 
Neck; vice-president, Norman Ferguson of Tar- 
rytown; secretary, Oliver Kendall of Yonkers; 
treasurer, Roland Hintz of New Rochelle. 





NEW PUBLICATIONS — 





Machine Shop Training Course 
By Franklin D. Jones. Cloth, illustrated, 614 
by 914. Volume I, 474 pages, price, $4. Volume 
II, 552 pages, price, $4. Combination price, $6. 
Published by The Industrial Press, 148 Lafayette 
St., New York City. ; 
These two volumes form an excellent treatise 
on machine-shop practice, covering as they do 
both elementary and advanced work. The books 
are well illustrated and clearly printed. The side- 
heads, throughout the books, are set in question 
form. These questions are then followed by ex- 
planatory matter which answers the question. 
The first volume describes the work done on 
the various types of lathes, and on vertical boring 
and turning machines. Cutting speeds and feeds, 
cutting fluids, screw cutting, drilling and ream- 
ing, accuracy in interchangeable manufacture, 
fits, and precision measuring are all covered. 
Volume II takes up the milling machine, and 
clearly explains how to make the calculations 1or 
dividing head and helical cutting jobs. The cut- 
(Continued on page 37A) 
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FOR INSTRUCTION, TOO... Industry's Test Instcuments 
COST LESS... BECAUSE OF THEIR LONG-LIFE DEPENDABILITY! 





WESTON 


MODEL 430 
AC ano DC 


INSTRUMENTS 


Ideally suited for classroom instruc- 
tion and student use because of 
their dependability, ruggedness and 
relatively low cost .. . features 
which have made the Model 430 
line so universally preferred 
throughout industry. Have hand 
calibrated mirror scales of long 
length, with large scale openings. 
Accuracy within 42 of 1%. Sturdy 
Bakelite cases give added protec- 
tion in service. Extremely compact. 
Available in complete line of AC 





and DC instruments. 









MODEL 772 


MULTI-RANGE 
MULTI-PURPOSE 


CIRCUIT TESTER 


One of many WESTON multi-pur- 
pose instruments for limited 
budgets; or for radio training. The 
Model 772 has 24 voltage, current, 
resistance and decibel ranges in one 
instrument. Has large, dependable 
WESTON 50 microampere meter. 
AC sensitivity 20,000 ohms per volt. 
Ohmmeter entirely battery oper- 
ated. Broad measurements, and low 
cost, make it ideal for all prelimi- 
nary checking . . . as well as for 


radio instruction. 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
595 Frelinghuysen Avenue, Newark, N. J. 

















WEIDENHOFF 


AUTOMOBILE ENGINE ANALYZER 


The Weidenhoff Model 1017 Analyzer makes available to 
the school shop modern precision instruments that aid to 
diagnose all varieties of engine troubles on the latest models 
of automobiles, trucks, and tractors. 





Consists of the following in- 
dividual units: 


Model 1002 A , Vol with 
Rheostat 


Model 1004-B Condensor Tester 
Model 1006 Welded Steel Cabinet 
Model 1007 Coil Tester 

Model 1008 Contact Dwell Indicator 


Model 1011 Vacuum Compression and 
Fuel Pump Tester 


Model 822 Back Panel and Light 
Model 820 Electronic Tachometer 





A feature of especial interest 
is removable unit construction. 
Enables more than one oper- 
ator to use the equipment at 
the same time. Full details per- 
taining to range of tests possible with the various pieces of 
equipment making up Model 1017 Engine Analyzer available 
upon request. 


There are a great variety of Weidenhoff testing units avail- 
able for the school auto shop. Complete details sent upon 
request; — 





JOSEPH WEIDENHOFF, INC. 


4340-58 W. Roosevelt Road Chicago, Ill. 




















567 pages 
84x11 Inches 
850 Photos 
400 Charts 
Price $3. 





CITY 


Automotive 
Defense Job Training 


MAKES YOUR WORK 
EASIER—If your curric- 
ulum includes automotive 
vocational classes, we 
would like to send you for 
FREE examination the 
most authoritative How- 
To-Do-It text on automo- 
bile repairing ever pub- 
lished. Accepted by the 
Los Angeles School Board, 
used in classes of the Na- 
tional Auto School, ap- 
proved for New York City 
and the District of Co- 
lumbia schools . . . this 
annually revised book is 
rapidly taking front-rank 
position among automo- 
tive texts. 


SUPPLIES A VITAL 
NEED—In Defense Pro- 
gram Classes throughout 
the country, MoToR’s 
MANUAL is already help- 
ing to speed up progress 
by giving instructors and 


students alike an instan- 
taneous, absolutely reli- 
able source of the RIGHT 
answers to some half a 
million possible questions 
of detailed repair proce- 
dure. 


EXPLAINS FACTORY 
TECHNIQUES — If you 
have not seen or used the 
SHOP MANUAL, we 
would like to send you 
an inspection copy with- 
out one bit of cost or 
obligation. Order a copy 
and study it carefully for 
10 days at our risk, Then 
if you agree with other 
instructors that it is a 
supplementary text worth 
far more than its small 
cost, just pay the price of 
$300 against our Dill. 
Otherwise, simply mail] it 
back and our charge will 
be cancelled. 


On Approval Order 





MoToR, School Dept., 1A541, 

572 Madison Ave., New York, N. Y. 
Please send a copy of MoToRs FACTORY SHOP MANUAL for 
10 days’ examination, subject to approval or return, to the ad- 
dress given below. At the end of 10 days, full price of $3.00 will 
be remitted against invoice, or book will be returned postpaid. 


NAME 
TITLE 
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SHOP EQUIPMENT NEWS 
New Products—Publications 





TOOLROOM PRECISION LATHE 


The new Model A 9-in. swing toolroom preci- 
sion lathe recently announced by the South Bend 
Lathe Works, South Bend, Ind., is well adapted 
for small diameter work requiring a high degree 
of accuracy and sensitivity. This lathe has a 
maximum collet capacity of % in., maximum 
swing over bed ways of 9% in., and a maximum 
swing over saddle cross slide of 5% in. Three 
bed lengths are available, providing center dis- 
tances of 16, 22, and 28 in. respectively. 

Twelve spindle speeds ranging from 41 to 
1270 r.p.m. are provided on the motor-drive 
models. A wrenchless bull-gear lock permits 
engaging the back gears quickly when slow 
speeds are required for machining large diameters. 





A series of 48 power longitudinal feeds, 48 
power cross feeds and 48 pitches of screw 
threads, right or left hand, are provided by the 
quick-change gear mechanism. The full automatic 
apron is equipped with a powerful worm drive 
and friction clutch for operating both the auto- 
matic power cross feeds and the automatic power 
longitudinal feeds. 

Equipment supplied with this lathe includes the 
hand wheel type drawn-in collet chuck, collet 
rack, taper attachment, thread dial indicator, 
micrometer carriage stop, and chip pan. Other 
attachments supplied to order include an electric 
grinding attachment, milling attachment, oil pump 
and piping, chucks and accessories. 

This new toolroom lathe is made in floor type 
with pedestal motor drive, as illustrated, also in 
bench type with motor drive, and in both bench 
and floor types with countershaft drive. All 
models are illustrated and described in Catalog 
No. 50-B, a copy of which may be had on 
request. 


EISLER A.C. TRANSFORMER TYPE 
ARC WELDER 


The Eisler Engineering Co. of 740-770 South 
13th St., Newark, N. J., has recently placed a 
new model a.c. transformer type arc welder on 
the market. This machine is available from 100- 
to 400-ampere capacity. They are made standard 
to operate on 220 volts, 60 cycles, a.c., single 
phase, or any single phase of a polyphase circuit, 
and can be supplied for 440 or 550 volts at no 
extra cost. 

A few of the features of this arc welder are: 
ease of striking and holding an arc due to a 
specially designed series reactor that is used in 
all Eisler arc welders. The current is controlled 
by means of a conveniently located knob which 
regulates the voltage automatically. The value 
of current and size of welding rod to be used is 
clearly indicated for each dial setting. Non- 
inflammable and heatproof insulation (Fiber glass 
and Mica) is used throughout the machine, insur- 
ing trouble-free operation indefinitely. There are 
no rotating parts in the machine and therefore 
very little maintenance is required. The welders 
are mounted on rubber-covered swivel casters for 
moving easily from job to job. 

These arc welders are also available mounted 
on two smooth rolling wheels that are specially 
designed for rough and outdoor roads. Standard 
equipment is available with any of these welders. 


A LIGHTWEIGHT MOBILE AMPLIFIER 

Weighing only 20 lb., this Thordarson 12-watt 
mobile amplifier, which operates from a 6-volt 
storage battery, answers many portable public- 
address problems. It measures only 13% by 7% 
by 7% in.—a compact unit to carry. The un- 
usual quality and high efficiency of this amplifier 
makes it ideal for use on military drilling fields, 
athletic fields, and parade grounds. Designed for 
use in police cars, fire-fighting equipment, and 
sound trucks where a dependable emergency and 
continuous duty unit is required. 

Several output impedances are available by 
adjusting a simple rotary-switch selector. A 
stand-by switch is provided which allows oper- 
ation the instant the switch is turned on without 
waiting for the tubes to heat up. Extra heavy 
battery cables are supplied with clips for easy 
connection to the battery. The unit may be used 
with either a 6-volt or spring-wound phonomotor 
and turntable for record reproduction. 

Those interested are cordially invited to write 
to the Thordarson Electric Mfg. Co., 500 W. 
Huron St., Chicago, Ill., for complete technical 
information regarding this and other fine Thor- 
darson amplifiers and sound-distribution equip- 
ment. 


PORTABLE SPRAY PAINTING OUTFITS 

The De Vilbiss Co., Toledo, Ohio, has devel- 
oped a series of small portable spray painting 
outfits which combine efficiency, modern stream- 
line design, and trouble-free operation. 

These De Vilbiss outfits, known as NCB, lend 
themselves well to shops on the industrial-arts 
and vocational-education level. 

The series consists of five different spray 
equipment assemblies, all built around a radically 
new and different 14 horsepower electric motor- 
driven air-compressing unit. Three are cup-gun 
outfits and two include a pressure-feed paint 
tank of 2 gal. capacity. 





The air-compressing unit is composed of a 
ball-bearing, piston-type compressor, connected 
direct to a standard %4 horsepower motor. These, 
together with the crankcase and pulsation cham- 
ber, form an integral unit which is enclosed in 
a streamlined housing. 

They are built to deliver 2.6 cu. ft. of air per 
minute at 40 pounds pressure, and will handle 
both light- and heavy-bodied spray materials of 
all types for finishing woods, metals, or ceramics. 

Sturdily constructed, they will perform con- 
sistently without breakdown or repair. They are 
compact and light in weight. 

Further information concerning the NCB 
sprav painting outfits may be had by writing to 
the De Vilbiss Co., 300 Phillips Ave., Toledo, 
Ohio. 


ATLAS BLUEPRINT CHARTS 


Industrial-arts instructors are being aided by a 
series of blueprint charts on lathe practice released 
recently by Atlas Press Co., Kalamazoo, Mich. 
The three charts now available are: “Lathe 
Cutting Tools,” “Thread Forms and Formula,” 
and “60° V-Type Thread Dimensions.” Each 
chart has been prepared at the suggestion of 
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prominent industrial-arts instructors and presents 
reference information useful to advanced sty- 
dents as well as to the beginners. The charts 
measure 1614 by 21 in. and are printed on durable 
ledger paper. 

The three Atlas lathe charts are being oficred 
for a limited time to industrial-arts instructors, 
When requesting the charts, enclose 10 cents in 
stamps to cover handling and mailing expense, 
Or the set will be sent free postpaid with each 
order for the Atlas “Manual of Lathe Operation,” 
a 272-page instruction book covering every phase 
of modern lathe work (special instructor’s price, 
75 cents). Address Technical Service, Atlas Press 
Co., Kalamazoo, Mich. 


VALUABLE INFORMATION 

A new booklet-catalog, entitled “Lyon Steel 
Equipment for Vocational Schools,” is available 
free to vocational training departments and 
schools. It is designed to help solve problems 
relating to (1) training methods, (2) protecting 
tools and materials, (3) increasing classroom and 
shop capacity, (4) storing supplies and personal 
effects, (5) increasing student efficiency and 
understanding of industrial shop methods, and 
(6) reducing fire hazard. 





LOCKER WORK BENCH 








LOCKER DRAWING TABLE 


In this booklet are shown the types of shop 
and tool storage equipment found in the most 
modern industrial plants. It is equally well 
adapted for educational purposes, and vocational 
schools and departments faced with the necessity 
of stepping up their programs under national 
defense training plans, and readapting their shop 
and toolroom equipment to take care of increased 
registrations, will do well to study it carefully. 

The booklet is available to teachers and school 
officials by writing on school stationery to Lyon 
Metal Products, General Offices, Aurora, IIl. 


NEW DRAFTING PAMPHLET 

A new pamphlet entitled “Drafting Standards 
Accepted and Proposed” has just been issued by 
Chas. M. Higgins and Co., Inc., 271 Ninth St., 
Brooklyn, N. Y 

This pamphlet contains the standards of the 
American Standards Association as applied to 
mechanical drawing and the standards of the 
American Welding Society. There is also a page 
devoted to the proposed standards for mechanical 
drawing which have not yet been accepted. 

This handy compilation of drafting-room 
standards may be obtained free by instructors 
of mechanical drawing, and by the heads ol 
drafting departments in industry. ; 

Where it is to be adopted for students’ use 
in the classroom, the cost of the pamphlets has 
been set at 25 cents. 


INSTRUCTION SHEETS FOR HANDEE 
ARTIZAN 
The Chicago Wheel and Mfg. Co., 1101 W. 
Monroe St., Chicago, Ill., is issuing a series 0! 
instruction sheets which contain much valuable 
(Continued on page 37A) 
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Save Your Board ¥/, to 12 Or More 


When you install modem, compact, and safe Boice-Crane tools 
instead of overly large, space wasting ones, you save your 
@ fourth to a half in actual cash. And, a smaller budget actually 


equips to train more students. 


Early Deliveries for Defense Training 
Production schedules in our new, larger plant have been stepped 
up monthly to meet skyrocketing demand for Boice-Crane tools. 
have an equipment program up in a new shop, or, if 
ror defense ——. Laurens requires a few more machines, 

vi 


So, if you 


ce-Crane can er promptly. 


BOICE-CRANE CO. 





Ou Gust Can't Duslicate These Anywhere! 


BOICE -CRANE’S MODERN MACHINES 
Are the Safe Tools for Schools 


These new, modern, practical, and super-safe machines have quickly swelled 
Boice-Crane sales to an all time peak. 
important advantages gained by installing only Boice-Crane. 


Take all guesswork out of equipment buying. Specify Boice-Crane 
sensibly priced line with the reputation for lasting longer. Get the extra pre- 
cision students and instructors want. 
patented features for easier fool-proof operation. 





Saws 
Sanders 





932 W. CENTRAL AVE 


TOLEDO - OHIO 


Jointers 


Shop Tested POWER TOOLS 
SAFETY-ENGINEERED FOR SCHOOLS 


Every term, hundreds of boards find 


— 


Exclusive, 













1941 CATALOG READY NOW! COPIES FREE! 


Lathes Band Saws 
Shapers Scroli Saws 
Planers Drill Presses 








(Continued from page 34A) 
information as to the care and use of the 
Handee Artizan, the materials to be used for 
making different metal projects, how to shape 
metal with and without forms, and when and 
where to use various types of accessories that 
are obtainable for the Handee Artizan. 

There are also a number of instruction sheets 
on how to make various types of trays, among 
which are rectangular shaped, round, leaf and 
blossom type, and odd-shaped trays. 

Other projects are: portable wood box in brass, 
desk-pad corners, pewter sugar and creamers, 
door knockers, wrought-iron lamps, bud vases, 
and flowerpot brackets. 


AN INSTRUCTIVE FILM 


Industrial-arts and craft groups are offered the 
free use of a motion picture illustrating an actual 
woodworking project, called “And So We Make 
an Extension Table.” The film is presented by 
Albert Constantine and Son, Inc., New York, in 
cooperation with The Bruce Publishing Company, 
Milwaukee. 

The movie is a nonadvertising, 1100-foot silent 
16mm. film, three reels with a showing time of 
40 minutes, graphically illustrating the proper 
method of hand and machine operations en- 
countered in the making of an extension table. 

The film was produced under the direction of 
Herman Hjorth of the Saunders Trades School, 
in Yonkers, N. Y. Mr. Hjorth is an outstanding 
authority on the subject of woodworking and 
is author of the books: Forty Pieces of Fine 
Furniture, Principles of Woodworking, Repro- 
duction of Antique Furniture, Machine Wood- 
working, and Basic Woodworking Processes. 

The project of making an extension table was 
selected because of the different woodworking 
Problems which are encountered in construction 
of such a piece of furniture. 

For further information write to Albert Con- 
Stantine and Son, Inc., 797 East 135th St., New 
York City. 


NEW PUBLICATIONS 
(Continued from page 32A) 


ting of the various forms of gears are also 
described. 

Surface, inside and outside cylindrical grinding, 
lapping, broaching, and heat treatment of steel 
are all given attention. 

An interesting section of 48 pages on defini- 
tions of shop terms has been made a part of this 
book. 

Materials of Industry 

By Samuel F. Mersereau. Cloth, xxiv-578 pages. 
McGraw-Hill Book Company, New York, N. Y. 

Teachers of industrial arts and of vocational 
subjects have found increasingly a need for 
acquainting boys with the nature, sources, and 
preparation of materials used immediately in the 
school shops and in the trades for which students 
are preparing. The present book touches upon 
essential characteristics and manufacturing proc- 
esses only, and is intended quite as much to 
suggest further study as to provide a large amount 
of information. The five chapters take up (1) 
forest products and articles produced with their 
aid, (2) nonmetallic minerals and their by- 
products, (3) iron and steel, (4) nonferrous 
metals, and (5) a variety of common products 
made from rubber, plastics, paints, and finish- 
ing materials. 

Foundry Work 

By William C. Stimpson and Burton L. Gray. 
Revised by John Grennan. Cloth, 216 pages, 534 
by 8%, illustrated. Published by the American 
Technical Society, Chicago, IIl. 

The revised text on foundry work contains 
material on both the practical and the theoretical 
aspects of this phase of the metal trades. 

It is divided into two parts, the first of which 
is devoted to the subject of molding practice, 
while the second pertains to casting operations. 

Besides illustrating and explaining the various 
foundry processes, it also contains descriptions of 
the hand and power machinery, and the equip- 


ment used by those who follow the foundryman’s 
trade. 

The book also contains considerable material 
on the various metals and alloys. 

Advanced Machine Work 

By Robert H. Smith. Cloth, 75 pages, 536 by 
8%, illustrated. Price, $3.25. Published by Indus- 
trial Education Book Co., Boston, Mass. 

This is the twelfth edition of this well-known 
book designed for use in the machine shops in 
technical high and trade schools, and for the 
training of apprentice machinists. 

The material in the book is divided into 16 
sections, six of which are devoted to lathe work 
and lathe operations; two to grinding; and one 
each to planing, milling, gear cutting, mechanical 
measurements, and tungsten carbide cutting tools, 
and toolmaking; and two to inspection. 

Seat Weaving 

By L. Day Perry. Paper, 94 pages, 5% by 
75%, illustrated. Price, 90 cents. Published by the 
Manual Arts Press, Peoria, Ill. 

This is the third edition of this helpful little 
book. Two new projects have been added, and 
several new line drawings have been substituted 
for some of the older illustrations. These will 
clarify the directions given for carrying out the 
various weaving processes. 

General Accounting 

By H. A. Finney. Cloth, viii-604 pages. Price, 
$5.35. Published by Prentice-Hall, Inc., New 
York, N. Y. 

This book is written from the consumers’ 
standpoint and provides a comprehensive course 
in general accounting for business executives and 
professional men who, in handling their personal 
affairs, must understand what bookkeepers and 
accountants do, what business statements mean, 
and how the great variety of business accounts 
can be analyzed to determine the actual status of 
an enterprise from the standpoint of profit and 
loss, investment values, etc. While it is intended 


(Continued on next page) 
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a DRAWING MATERIALS 
MECHANICAL DRAWING CLASSES 


Drawing Instruments 
Y Drawing Room Equipment 
Catalog Vol. 800-Drawing Materials, on request, to In- 
MANUFACTURED BY 


F. WEBER C 


Factory and Main Office: 
PHILADELPHIA, PA. 


705 Pine St., St. Louis, Mo. 
BRANCHES: 227 Park Ave., Baltimore, Md. 
1710 Chestnut St., Philadelphia, Pa. 
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YOU get more for your money 
from Lussky White & Coolidge, 
Inc., ““The House of Service” be- 
cause we have specialized in serving 
the schools for their shop require- 
ments since 1889. Our nationally 
known line of hand woodworking 
tools, cabinet hardware and many 
supply items is offered to schools 
and instructors at dealer’s prices. 


Catalog K presents an unusually 
complete line of tools and supplies 
needed in every school shop. Write 
for your free copy today. 








Lussky, White & Coolidge, Inc. 




















65-71 W. Lake St. Dept. C-5 Chicago, Illinois 
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for general college courses, it should find a ready 
place on the reference shelf of business executives. 
Introduction to Electrical Machines 

By A. W. Hirst. Cloth, 122 pages, 57% by 8%, 
illustrated. Price, $2.25. Published by Chemical 
Publishing Co., Inc., New York City. 

A textbook for students of engineering schools, 
technical colleges, and for practicing engineers. 

The book is divided into six chapters which 
treat the subjects under each of the following 
headings: electromagnetism and electromagnetic 
induction, the magnetic circuit and magnetic cal- 
culations, the electromagnetic machine, insula- 
tion and insulating materials, losses — heating 
and ventilation of machines, wave form and har- 
monic analysis, and solutions. 

The solutions of the problems have been added 
at the end of the book. 

Constructional Activities of Adult Males 

By W. Virgil Nestrick. Cloth, 128 pages, 6 by 
9%. Price, $1.60. Published by Bureau of Publi- 
cations, Teachers College, Columbia University, 
New York City. 

This is an interesting account of a study to 
determine the factors which enter into the 
choice of leisure activities involving the use of 
hand and of power tools. 

Men from different walks of life were inter- 
viewed to get a fair basis for this study. 
Vocational Mathematics 

By Herman G. Schumacher. Paper, 132 pages, 
6 by 9, illustrated. Published by Goodheart-Will- 
cox Co., Inc., Chicago, Il. 

This shop arithmetic provides a good review 
of the four fundamental arithmetical operations 
in whole numbers, and in common and decimal 
fractions, and then shows how these operations 
may be employed in the solution of problems 
met with in woodworking, machine-shop prac- 
tice, auto mechanics, electricity, and mechanical 
drawing in industrial-arts and vocational-educa- 
tion classes. 

There also are problems in angular measure- 
ment, simple formulas, and square root. 


General Bookbinding 

By Chris Groneman. Paper, 64 pages, 734 by 
10%, illustrated. Price, $1. Published by 
McKnight and McKnight, Bloomington, IIl. 

This text is specially devised for any situation 
where a course in general bookbinding seems 
desirable. 

The projects were chosen because of their in- 
terest appeal. The equipment may be as inexpen- 
sive or as elaborate as the instructor may think 
necessary, and the course can be made as com- 
prehensive as the needs may dictate. 

The illustrations clearly indicate what equip- 
ment is needed and how each operation is car- 
ried out, and the instructions are such that the 
beginner can readily follow. 

Units in Forging and Welding 

By Robert E. Smith. Paper, 56 pages, 8 by 
1034, illustrated. Price, 36 cents. Published by 
McCormick-Mathers Publishing Co., Wichita, 
Kans. 

This book consists of eight informational units 
and 22 operating units on forging and welding. 
It covers hand, oxyacetylene, and arc welding. 
There also are directions for annealing, harden- 
ing, and tempering. 

A number of projects also are shown. 

Drawing Aptitude Test 

By Weston W. Mitchell. Paper, 11 pages, 5% 
by 8%, illustrated. Price, 10 cents. Published by 
McKnight and McKnight, Bloomington, III. 

This test was devised to measure visualizing 
ability. It can be given to persons who have had 
no previous experiences or instruction in mechan- 
ical drawing. It may be used in the seventh, 
eighth, ninth, and tenth grades. The working 
time is one hour. 

A manual and a key for this test is available. 
Short Method of Pattern Development 

By Ralph W. Poe. Paper, 47 pages, 6 by 9, 
illustrated. Price, 30 cents. Published by the 
American Rolling Mill Co., Middletown, Ohio. 

Describes the laying out of funnel square to 
round transition piece, square to round eccentric, 
oval to round fitting, rectangular to round, oval 
to round, square to round elbow, “Y” fitting, 


oval to round elbow, “T” joints, off center “T,” 
angular joints. The whole is based on a method 
of making forms or templates which, upon being 
revolved, will accurately draw out the required 
patterns. 
Educational Objectives in Vocational Agricul- 
ture 
Obtainable from the Superintendent of Docu- 
ments, Washington, D. C. Published in 1940. 
Price, 5 cents. 


ANSWERS TO QUESTIONS 





NATURAL BEECHWOOD FINISH 


1076. Q.: We have some beechwood furniture 
which we would like to keep in a tone as nearly 
natural as possible. Everything so far tried has 
changed the color of the wood quite decidedly. 

Another problem which is bothering somewhat 
is the fact that the wood is not selected stock 
and shows very decided contrasts in dark and 
light. Is there any unifying treatment which may 
be used? — M. B. 

A.: Beechwood is very difficult to finish nat- 
urally because of the great difference between the 
color of the heart- and sapwoods. If a light to 
medium brown water stain could be used in the 
schedule then a toner could be used as well. 

This would consist of a tablespoon of boiled 
linseed oil stirred into one quart of gasoline and 
applied as a brush coat to the well-sanded and 
dusted wood. After drying two or three days in 
a warm room, the heated water stain could then 
be brushed on evenly and the “take” would also 
be uniform in color. Let dry overnight. Brush or 
spray on one coat of gloss four-hour floor 
varnish. Dry three days and then rub off with 
2/0 steel wool. Clean very carefully to remove all 
traces of steel wool and then give a coat of flat 
or eggshell, four-hour floor varnish. In any case 
use a dull effect. 

(Continued on page 42A) 
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For Unsurpassed Spray Results choose 
AIRFLO... Most practical for vocational 
3 shop work .. . Fool-proof, enclosed mech- 
anism .. . ‘‘Lubricated for Life’’ with 
sealed ball bearings. . . Efficient, Simpli- 
fied, Dependable .. . AIRFLO ‘Stands 
PO R TA B L E the Gaff’’ — Write for Catalog. 


JILL ath 1Q “JOB-RATED”’ OUTFITS 


CROWN 
SPRAY GUN 
MFG. CO. 


1218 VENICE BLVD 
LOS ANGELES, CALIF 


























GALLON 
Rub-Er-Spra $f95 
World’s Finest Liquid Rubber for Mold-making 6 
The use of this high quality, fool-proof, flexible wiTH A 
mold making material enables the instructor to SPRAY GUN 


offer his students low-cost interesting projects in 
plaster casting. You will find these projects to be 
a real leader in creating enthusiasm either in high 
school, grammar school or summer camp crafts. 


FREE! 
WRITE FOR OUR 
Big 48-Page 
BOOK 


Crammed full of val- 
uable information to 
the craft instructor. 


[= 


NEW LIQUID PLASTIC 
A really good easy working plastic that can be cast in rubber 
molds. Class rings, school seals, novelties of all types make ex- 
cellent projects. Our book gives details and working instructions. 


OTHER MATERIALS 
Pearl Essence Lacquer—Lacquer Tinting Colors—Best Quality 
Molding Plaster—Over 200 Beautiful Models for reproduction— 
Modeling Clay—Artist’s Paints ard Brushes—Spraying Equip- 
ment—Air brushes—Rubber Molds—Staples and rings for hang- 
ing plaques. Our book gives you complete information on 
these and other items. Be sure to write for your copy. 


STEWART’S STUDIOS, Dept. VE-2, 1008 George St., Lake Geneva, Wis. 
































DIXON TOOLS 


FOR WORK IN AL 
COPPER AND STEEL 
a 
Important for Vocational School work in 
connection with the 





NATIONAL DEFENSE PROGRAM 
HAMMERS BLOWPIPES SAWFRAMES 
MALLETS REAMERS AND BLADES 
BRUSHES GAUGES 
ANVILS BUFFS OILSTONES SHEARS 
SOLDERING CHASING TOOLS ‘VISES H TWEEZERS 


AND 
EQUIPMENT AND BENCH 
Our 184 Page Catalog is Free to Teachers in Metal Work 


WILLIAM DIXON, INCORPORATED 
32 E. KINNEY STREET, NEWARK, N. J. New York Selesrooms: 36 W. 47th St. 


ANEW COURSE IN ELECTRIC ARC WELDING 


EQUIPMENT - TEXT : LESSONS 


With this training, students can always 
get profitable employment after gradua- 
tion. This complete course including equip- 
ment, text, lessons, is being used widely in 
leading NYA courses, YMCA work, Colleges, 
Trade Schools and Technical High Schools all 
over the country. Let us tell you how easy 
and economical it is to maintain an electric 
arc welding class in your Schools with ‘‘Sim- 
plified” Arc Welding. We have an ‘Operators’ 
Training Course’ in book form, and another 
book which shows the hundreds of profitable 
jobs open in arc welding. Write for these 
books — we'll gladly send them with our 
eomnliments. 

















SHAPERS 
SLOTTERS 


It Pays to Use 
— RHODES 7”. SHAPER 














A precision Shaper that is widely used for educational 
purposes. Easily converted into 3!" Slotter, making two 
machines in one: Available with countershaft drive, or 
with motor drive, using 12 H. P. motor, thus making a 
self-contained unit: Occupies small space. Priced low. 
Send for bulletin: 


THE RHODES MFG. CO. 


WALTHAM, MASS. 








Send for Your NEW 1941 LEWIS CATALOG of 
py Ideal School Shop Projects 


Give your students practical training—building 
Lewis Machine Tools of commercial quality. 
Finished, at big money-savings, Lewis Tools will 
equip your shop or student's home shop. Lewis 
offers castings, materials and blue prints for 24 
“Build-your-own” metal —and woodworking 
projects! Lewis is the only exclusive supplier of 
| blue prints and castings for school projects. 
Pe of Send at once for FREE, NEW, 1941 Catalog. 
~~ 32 pages illustrated. New low prices! 


LEWIS MACHINE TOOL CO. 


P. O. Box 116, Ste. A, Dept. V-115, Los Angeles, Calif 
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ABERNATHY 
RAPID ACTING 
WOODWORKERS’ 
VISES are being used 
in every wellequipped 
industrial and school 
shop in the country. 


There are no springs—simply a roller nut which engages 
in a continuous screw with a half turn of the handle. 


Write for further information 


ABERNATHY VISE & TOOL CO. 
2814 W. 26th St. Chicago, Illinois 














THIS “TOOL” SOLVES MANY 
SCHOOL SHOP PROBLEMS 


PLASTIC WOOD often can save an entire 
damaged project; is excellent for sealing cracks, 
filling old screw holes, correcting errors, repair- 
ing damaged wood. 









PLASTIC WOOD handles like 
putty; hardens into wood. Get it 
at paint, hardware or 10¢ stores. 
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THE PENNSYLVANIA 
STATE COLLEGE 


Summer Sessions 


Trade and Industrial Education 
and 
Industrial Arts Education 











Courses 


leading to doctor's, master's and bac- 


caleureate degrees. 


on request. 








Inter-Session—June 10 to June 27 
Main-Session—June 30 to August 8 
Post-Session—August 11 to August 29 


Cool, delightful mountain surroundings. 
Special and comprehensive catalogues sent 





Director of Summer Sessions 
Room 103 Burrowes Building 


The Pennsylvania State College 
State College, Pennsylvania 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


OREGON STATE COLLEGE 


First Session — June 23 to August 1; 
Second Session — August I to August 30. 


Vocational 
Education Program. 








May, 1941 





A Cool Western Summer School 
Between the Mountains and the Sea 


Formal study in scenic surroundings, with the Pacific beaches only two 
hours away and with week-end tri 
Lake, Oregon Caves, Cascade Lava Beds, and the Columbia River Highway. 

GRADUATE AND UNDERGRADUATE work in Industrial Arts and 
Vocational Education, with a splendid 
competently trained men, and guest se e8s0rs 0: 

The student may plan a program whi 
mers to the bachelor’s or master’s degree. Approved programs carrying the 
recommendation of Oregon State College are accepted by all state depart- 
ments of education for either a S 
See the half-page advertisement in the March issue of Industrial Arts and 
ducation for a full list of courses available in the Industrial 


to the Cascade Mountains, Crater 


hysical _ a resident staff of 
national prominence. 
ch will lead through successive sum- 


ial or a Credential. 


Correspondence invited. 


Address: Department of Industrial Education, Oregon State College 


Corvallis, Oregon 


Authorized by State Board of Higher Education. 
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POLYTECHNIC 





DLEY 


INSTITUTE 











PEORIA, ILLINOIS 


1941 SUMMER SESSION 
JULY 19— AUGUST 93 
Courses for Teachers of Industrial Arts, National | 


Defense, Commercial, Home Economics, Music, 
High and Elementary School Subjects 


JUNE 10—JULY 18 


Catalog upon request 
ALBERT F. 
DIRECTOR OF THE 


SIEPERT 
SUMMER 


and Dietetics. 
arts courses. 


SESSION 























THE STOUT INSTITUTE 
MENOMONIE, 


1941 Summer Session 
Six Weeks and Three Weeks Courses 
Graduate and Undergraduate 


Excellent selection of courses dealing with current responsibilities 
in Industrial Arts, Trade and Industrial work, Home Economics, 

Modern shop and laboratory facilities. 
Special conferences conducted by national leaders. 


Northern Wisconsin’s fine recreational 
opportunities easily accessible. 


Summer Session Bulletin Sent on Request 
Director of Summer Session 
THE STOUT 








WISCONSIN 
dune 23—August | 


Liberal 


INSTITUTE 


Menomonie, Wisconsin 
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In place of the foregoing, if the wood is new 
and unfinished, buy either DuPont or Sherwin 
Williams wood preservative finishes and follow 
the schedules on the can very exactly. This will 
give a most durable and satisfactory finish. — 
Ralph Waring. 

1061. Q.: I have tried in vain to get informa- 
tion on how to finish mahogany in the warm, 
mellow tone found on good pieces in the best 
furniture stores. I have been to a number of 
paint and varnish factories in Chicago, but can 
get no definite information. Their stock stains 
are oil or acid stains which do not give satis- 
factory results. I have your Principles of Mill and 
Paint Shop Practice but it does not solve my 
problem. 

Please tell me where I can buy these stains 
(nongrain raising preferred) in small quantities. 
Some U. S. firms carry mahogany stains (water) 
designated by number, but I have no idea what 


results they give and they list as many as a 
dozen numbers in mahogany. 

I have not found it possible to get information 
on bleaching mahogany to get the finishes so 
popular now. 

Another finish that I would wish to experiment 
with is “pickled” mahogany and “pickled” pine, 
but cannot get the information. 

Your advice on these problems would be very 
much appreciated. 

A.: All the information which you can pos- 
sibly require to match any color of mahogany 
or other wood is ceatained in your copy of 
Principles of Mill ani Paint Shop Practice. Take 
the book down to ihe furniture store which sells 
the color furniture you admire, open the book 
to the frontispiece, compare that color plate with 
the finished wood, determine how much redder or 
browner it is than the wood, make a note to that 
effect and then go back to your shop and match 
up the color sample as directed on page 156 and 


157. For the small quantities that you require, 
the formula for nongrain-raising stain on page 
157 is both correct and ample. If too red add a 
trace of black. 

For small quantity supplies of stains and similar 
materials, write to Dutch Kraft Corporation, 
Grand Rapids Varnish Corporation, Grand 
Rapids, Mich. This firm puts out kits for just 
such purposes as yours. 3 

In case you wish to make up your own stains, 
write to the Pylam Products Company, 799 
Greenwich Street, New York, N. Y., and 
for their foider of water-soluble stain powders. 
When you receive this, check the colors you 
wish and the firm will send you ten-gramm 
samples which you can then handle as suggested 
in Principles of Mill and Paint Shop Practice. 

You might just as well forget the bleached 
finishes as the suppliers will not make up less 
than five- and ten-gallon lots, which you could 

(Continued on page 45A) 
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p Class Progress! 





Make B-G your buying ee RETT -* 
"BRODHEAD-GAR TT 48 States” 


nee VELAND, OHIO 














CRAFTSMANUAL 








Send 25c (stamps or 


coin) for introductory 
jumbo package of 
Monite Aircraft glue, 
and you will receive 
copy of our 16-page 
Craftsmanual complete with 
w orking plans, as a free gift. 









Monite Waterproof Glue Co. 
215:;Monite Building 
Minneapolis Minnesota 














“Westko Modeling Clay’ 


This clay is used in Schools and 
Art Institutions throughout the 
United States. 


Write for prices and information 


Western Stoneware Co. 
Monmouth, Illinois 




















ALSO ALL MATERIALS AND TOOLS 
USED IN THE MOTOR REPAIR SHOP 


FreetCatalogue to Instructors 


READING ELECTRIC cO., Inc. 
200 William St., New York 
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never use up in less than a lifetime anyway. 
Bleached finishes are just a temporary thing 
anyway since they are too exotic to be of any 
enduring value.— Ralph Waring. 


NEWS NOTES 





4 On July 1, 1940, four days after the signing 
of the bill providing for national defense training, 
Kansas had 300 men in training for aircraft 
manufacture. This was possible because of the 
fact that during the summer of 1939 and 1940 
the Wichita board of education, in cooperation 
with the State Board for Vocational Education, 
had been conducting such work. 

Today, approximately 1800 men are in train- 
ing. By July 1 of the present year, the number 
will have exceeded 2500. Several times this num- 
ber have passed through the program and have 
been absorbed by industry. 

4 The fourth annual search for 10 outstanding 
boys with ambition to become engineers has been 
started by the Carnegie Institute of Technology 
and the Westinghouse Electric and Manufactur- 
ing Co. These high school students will be selected 
on the basis of competitive examinations, char- 
acter, and personality to receive George Westing- 
house Scholarships, each of which has a value 
of $3,420. Beginning next summer, the students 
will start a five-year “work-learn” technical study 
program. They will obtain practical experience in 
Westinghouse plants during five summer vacations 
and two college semesters, besides completing 
eight semesters of college classwork at the In- 
stitute. 

4 The Kansas State Board for Vocational Edu- 
cation reports that up to the present, assistance 
has been given to more than 30 communities in 
setting up related training programs for NYA 
project workers. More than 400 of these young 
people are now actively engaged in classwork. 
Within the next two weeks many more programs 
will have joined the active ranks. 

4 The Information Exchange on Education and 
National Defense, which has recently been organ- 
ized in the U. S. Office of Education as a clear- 
inghouse for ideas and materials on education 
and national defense, announces its first catalog. 
It lists 103 items which have been organized into 
24 loan packets. Publications, posters, outlines, 
study units, pictorial booklets, reprints of 
magazine articles all touching on some defense 
plan or problem are listed in the catalog. They 
come from institutions as widely separated as 
Seattle, Wash., and Columbia, S. C. By discover- 
ing and using new ideas, democracy uses its 
resources of ingenuity. Loan packets listed are 
made up of materials contributed by schools and 
colleges, organizations, and other interested in- 
dividuals and groups. 

Each loan packet contains a number of 
different materials related to a particular topic. 

A copy of the catalog listing these materials 
may be secured by writing to Information Ex- 
change on Education and National Defense, U. S. 
Office of Education, Federal Security Agency, 
Washington, D. C. 

4 The High School at Henderson, Ky., has ex- 
panded its industrial-arts program to meet the 
needs of changed conditions. 

4 In order to meet the demand for a more 
practical type of training in the Senior High 
School, the Board of Education in Kansas City, 
Kans., has equipped two shops for vocational 
training, one for machine shop and the other 
for electricity. They are located at Argentine 
High School under the principalship of J. C. 
Harmon. 

The machine shop is equipped to teach such 
fundamental units as benchwork, use of hand 
tools, drilling, sawing, lathe work, shaping, 
milling, grinding, surface grinding, and heat 
treating. The problems of safety are also given 
considerable attention. Instructor Donald Schultz 
has had four years’ apprenticeship work and five 
years of experience as a master craftsman, three 
years in ordinary machine-shop work and two 
years as a tool- and diemaker. 












With this remarkable 
new teol, even begin- 
ning students can make 
articles from copper, 
aluminum, pewter, 
brass or silver, and give 
them a beautiful hand 
hammered finish. 


The ARTIZAN ham- 
mers, surfaces, sinks, 
shapes, forms, pierces, 
engraves, files and does 
repousse work. Plugs 
in any socket. Weighs 
1% lbs. 800strokes per 
minute. $29.50 post- 
paid with Accessories. 


EVERY VOCATIONAL SCHOOL NEEDS 
THESE TWO TIME - SAVING TOOLS. 


HAMDS3* 


TOOL OF IOO! USES 






A whole toolshop in one hand. 
For precision work on metals, 
alloys, plastics, wood, horn, 
bone, glass, etc. Original tool 
of this type and the favorite 
today. 

Uses 300 accessories to grind, drill, 
polish, rout, cut, carve, sand. saw, 
sharpen, engrave. Plugs in any socket. 


oF 
Wt. 12 oz. 25,000 r. p. m. $18.50 [FREE 64-page CATALOG 


postpaid. with 7 Accessories. Describes all Handee Prod- 


t - 
Order either Tool on 10 cation Gees ae oe 
Days Money-Back Trial. 


dustry all over the world. 
1101 W. Monroe, Dept. IA. 
CHICAGO WHEEL & MFG. CO., Chicago, ino 














METALCRAFT 


Arouse creative ability through making 
trays, match-box holders, candlesticks, 
and many other simple articles of alum- 
inum, brass, copper, pewter. Easy to 
work. Excellent for etching. 


Sold in 2” to 24” discs and in sheets, 
tubes and rods. Write for sizes, prices, 
and free instruction book. 


METAL GOODS CORPORATION 
5249 Brown Avenue, St. Louis, Mo. 











PEWTER 
FOR SPINNING 


Circles—2” to 20” dia.—14-15-16-18 ga. 
Sheets—18"x24”—12-14-15-16-18 ga. 
Square Wires—%"-},"-%"-te" 
approx. sizes 


toh ".W%4".34"-14"—all inside dia. 
Rods—%"-};"-%""- %”—approx. dia. 


(in any thickness) 


Pewter Solder—70/30—12 ga. round 
65/35—Half Round 
60/40—flat jewelers strip 


Casting Metal for School Foundries 
Send 6c in stamps for new teaching 
aids and information. 


WHITE METAL 
ROLLING & STAMPING CORP. 


70 Moultrie St. Brooklyn, N. Y. 
Telephones, EVergreen 9-4134-5-6 
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the most inexpensive and satisfactory Ash Gumwood Chestnut 
i eteney ingn tool cad Hickory Red Cedar Elim Oak 
cess printing. Colors ready mixed— Basswood Birch Cherry 
= to follow Sm, = these Maple Western Pine Mahogany 
‘ow can turn out hi 
ng greeting cards, book any Poplar Walnut Cypress 
KIT A—Printing Unit 30 x 40 in., $30.00 re pod eee Be os Send us a complete list of your yearly 
KIT B—Printing Unit 20 x 30 in., $25.00 Gia, eben, eiteciane, tite, requirements. We will gladly quote you 
KIT C—Printing Unit 11 x 14 in., $10.00 metal, glass of wood. prices. 
Order today or write for information. ol 
ponte nan emamagie ms! THE TEGGE LUMBER CO. 
NAZ-DAR COMPANY 4014 N. Rockwell St., Chicago 1500 W. Bruce Street Milwaukee, Wis. 
'oy4\ mB) @) °ge COMPLETE LINE | LEATHERCRAFT SUPPLIES 
Bench and 
BALL FANCY LEATHERS 
BEARING GRINDERS Pedestal types “hae For many years we have special- 
TOOLS DESIGNS ms on ——_— to . needs vd 
IN the leathercrafter. toc 
STURDY-BUILT for LONG SERVICE oun adtane are complete... . = ques 
New BALDOR ‘Grinder No. 724 oe the lowest. 
¥ . Snap Fasteners 
a to match leathers SEND 5c IN STAMPS 
ig i ond ad adjustables water 1¢sunds potato Sante for Samples in Art Leathers 
re ae 7 ye, Wax Poli Id d ti hi 
£0 eva = Pd zi? ALOXITE Sphinx Paste Senttentinn oy ama for a 
Company. Price without bulbs Slide Fasteners asking. May we serve you? 
ASK FOR $45 00 Bes Buckle 
supon ‘CLpsTee_ otra Book on lates wok | W- A. HALL & SON 
4325 Duncan Ave., St. Louis, Mo $1.00 postpaid Xk 99 Bedford Street Boston, Mass. 
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Thousands of Industrial Arts Instructors, in all parts of the country, have already 
received our new 1941 Catalog of 
“HARD-TO-GET” MATERIALS 
This is = twenty-sixth annual catalog. Many new and unusual materials have been 
added. No instructor can afford to be without this — of supply on hard-to-get items. 
Send for ‘he. — ae Study it over carefully. ideas you receive will be of real 
value. A few of the 1 we handle: 


Chest hardware, se bho supports, tray lifts, copper trim, also mouldings, over- 
lays, etc. Finishing materials, glue, stain, varnish, abrasive papers, sanding blocks, stick 
shellac, etc. and too! lectrical findings 












































, etc. Upholstering supplies, coverings tools. E for lamp man- 
T he B ufacture, also clusters and indirect fixtures. Chair cane, spline, reeds, craft fibre cord, 
ry the Burgess way, it’s easy for ete. Trays and glass liners a for smoking stands. cares line eles electric and spring elock move- 
» thou’ Comp’ enetian s » ete. 

the teacher and fun for the pupil. Table slides aa cuales. Tea " is and casters. Wood y "ey dowel acrom 
ae Cork, Craft- Books, of every description. ne pene complete with funnels and fastening without — 

Lea transfers, . mouldings, casters, office wi 

BURGESS Pl recraft, thercraft, Modern and K. D. cuit frames. Small box — of every description. Lareo selection pulls, 
: astics, Metalcraft, Model Bldg., knobs, _pandles, hinges, locks, catches, etc. Perforated steel panels, cbair braces, ‘revolving 

Wood tures, rocker springs, candlestick sockets, billboard clamps, banqu r 
Handicraft Carving, Metal Tapping, ware, metal drawer slides, brass jack chain, drawer follower blocks, etc. Many styles corner 
Dept. H,180N Braiding. braces, bolts, etc. Step ladder braces, pilaster strips, sliding track and sheaves. Typewriter 
Welesh a e Write f P - I full desk are, > ae. — nut bowl yy ay ty f oad pepper inserts, music box 
ry “4 rite for our free ca og. t’s movements, D novelties, dress clips, Plastics dware, 

h . . . 
Chicago, 11 of illustrated ideas and new pro- aaa Ne table fixtures, sectional bookcase hardware, clamp nails, electric pens for 
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ARMSTRONG serviceable, easily ble 
carbide Tool Holder and a few Armide (Carbide Tipped) and has ball bearing direct 
cutter bits to demonstrate the new possi biliti motor drive. Especially 
opened up by these remarkable new cutting agents. Write guarded for school shop 
for “Carbide” Circular. use. Details on request. 

ARMSTRONG BROS. TOOL CO. Mummert-Dixon Ce. Hanover, Pa. 
byte Teol Holder “People” pe ait - : 
WOODWORKERS’ TOOL WORKS 322 NFemeteso Ave a te Baye, $A. ees snow Bienetyeswer 
224 S. Jefferson St. Chicago, Il. ponents » Pity vax 
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Books to solve the needs of the modern well-equipped 





National Defense 








Training 







MACHINE SHOP 
PRACTICE 


By Harry A. Jones 









| 

| Thorough yet elementary, this pres- 
| entation of the subject provides the 
| beginner with usable knowledge of 
the fundamentals. These two books 
on machine-shop practice are the 
only ones which contain the corre- 
lated science and mathematics relat- 
ing to the various machine pro- 
cesses. 


Book I, $2.00; Book II, $2.60 


METALWORK 
ESSENTIALS 


By F. E. Tustison and 
R. F. Kranzusch 











| A general introductory course pro- 
viding a large amount of general 
information on metals, metalwork- 
ing as a trade, the uses of metal for 
various industrial, commercial, and 
home uses, and acquainting the 
student with a large variety of 
everyday tools and their uses. 
$1.75 


|} A PRIMER OF BLUE- 
| PRINT READING 


By Thomas Diamond 










| Provides drill in reading blueprints, 
and aims to develop skill in the use 
| of mechanical-drawing tools. It con- 
i] tains excellent teaching suggestions 
i} and is exceptionally well illustrated. 
48 cents 


AUTOMOTIVE 
ESSENTIALS 


By Ray F. Kuns 


Completely revised, rewritten, and 
| essentially a modern edition, it con- 
}/ tains hundreds of illustrations show- 
| ing new makes of cars and car parts. 
|| It is intended to equip men to 
select, operate, and repair automo- 
| biles intelligently. 
$2.32 
















ELEMENTARY 
PRINCIPLES OF 
DIESEL-ENGINE 
CONSTRUCTION 


| The first simple book on the design, 
} Construction, and _ operation of 
} Diesel engines to be prepared in 
| auto mechanics. Complete, yet com- 
} Pact, it thoroughly explains and 
illustrates the factors underlying 
the successful operation of the vari- 
| Ous types of Diesels. $1.80 














school shop 


APPLIED 
MATHEMATICS 


By James F. Johnson 


The specialized, practical math everyone is talking 
about! Planned especially for the boys who leave school 
directly for the industries, it has been specifically devel- 
oped through firsthand experience in industry and 
teaching to prepare these boys more adequately for their 


particular lifework. 


Its wealth of instruction material and abundant prac- 
tical problems meet the full requirements of elementary 
mathematics in all the building trades branches, the 
printing, machinist, toolmaking, and auto-mechanics 
trades, as well as the general factory type of work. 





$1.60 


SHOP MATHEMATICS 


By C. A. Felker 


A more specialized and advanced course in math for the student taking machine 
shop or toolmaking. Excellent as a follow-up course for APPLIED MATHE- 
MATICS, it is intended for the boy who has decided on the trade he intends to 
follow and who wants to specialize in it before he leaves school. Thorough, 
practical, and sound in its approach to the subject, it correlates shop math with 


shop practice throughout. 


PRINCIPLES OF 
WOODWORKING 


By Herman Hjorth 


A comprehensive study of all the tools, 
processes, materials, projects, etc., required 
for a complete knowledge of woodworking. 
Related subjects such as hardware, woods, 
upholstery, and wood finishing introduced 
by means of interesting projects. 

$1.76 


INSTRUCTIONAL UNITS 
IN HAND WOODWORK 


By A. G. Brown and F. E. Tustison 


Developed on the unit-instruction-sheet plan, 
this basic course for the upper grades and 
junior high school covers the entire range of 
woodworking. Innumerable photographs, 
drawings, and explanatory legends add life 
to the instructions. 

$1.80 


Write for copies of these texts for thirty days’ study. 


THE BRUCEZPUBLISHING COMPANY 


705 Montgomery Building ~ Milwaukee, Wisconsin 


$2.20 


GENERAL 
MECHANICAL DRAWING 
By R. A. McGee and W. W. Sturtevant 


A flexible and substantial mechanical-draw- 
ing course planned specifically to meet the 
needs of boys of junior high school age levels 
and to provide material of vocational adjust- 
ment value. Individual differences recognized 
by provision for at least three levels of diffi- 
culty in each lesson. 

$1.48 


PRACTICAL 
ELECTRICITY 
By John Edmund Crawford 


For use in vocational and industrial schools 
by boys who have not studied electricity be- 
fore and whose mathematical training has 
not gone beyond arithmetic. 


$1.96 
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20 N. Wacker Drive 








Speed without accuracy is as useless as 
accuracy without speed. The student 
machinist must learn to combine the 
two into a single skill. Very much in the 
same way that speed and precision are 
combined into every one of the LeBlond 
Super Regals, from the 13” to the 24”... a 
combination that makes LeBlond Super 
Regals leading producers in industry. 


I N Cc I N N 


A. 


There is no more logical choice of a train- 
ing lathe than one that has been tested 
in the very field in which the graduate 
machinist will some day be engaged. 
LeBlond Super Regals have proved them- 
selves to be not only great producers in 
American industry, but also great de- 
velopers of speed and accuracy in Amer- 


ican schools. 


THE R. K. LeBLOND MACHINE TOOL CO. 
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